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FOREWORD 
Much progress toward controlling soil erosion has been 
made during the past two decades. However, most public 
efforts to control soil erosion have frequently been hindered 
by economic, social and institutional obstacles. Until these 
obstacles are identified and means developed for overcoming 
them, public efforts to control soil erosion probably will con-
tinue to fall short of objectives. 
This situation prompted the Iowa Agricultural Experi-
ment Station and the Bureau of Agricultural Economics 
to launch a research program designed (1) to find out the 
kind and nature of obstacles to erosion control measures, 
and (2) to develop ways and means of overcoming obstacles 
to soil erosion control. The first phase of this research pro-
gram has been completed in western Iowa and is presented 
in this bulletin. A second phase is under way in the same 
area. Additional studies of erosion control will follow in 
this and other areas of the state. 
Helpful advice in planning this study was provided by 
members of the Missouri Basin Technical Research Com-
mittee and the' North Central Regional Land Tenure Re-
search Committee. The United States Soil Conservation 
Service and the Iowa Agricultural Extension Service pro-
vided valuable assistance without which the study could not 
have been made. 
JOHN F. TIMMONS 
Professor of Land Economics 
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SUMMARY 
The purpose of this exploratory study was to identify 
and analyze some of the forces that might be retarding soil 
conservation efforts in the Ida-Monona area in western Iowa. 
Achievement of this purpose appears necessary as a' step 
toward later studies of ways and means for overcoming ob-
stacles to land use programs in the area. With this purpose 
in mind, the "gap" between the soil conservation goals 
recommended by public agency technicians for individual 
farms in the area and the erosion control achiev'ed by farmers 
was first delineated in considerable detail. 
This study showed that in 1949, 89 percent of the 
farmers in the area surveyed had not yet reduced their 
soil losses to the annual rate of 5 tons per acre or less which 
is considered the maximum that will maintain soil produc-
tivity and prevent gullying. Furthermore, farm operators on 
the average were following only one or two erosion control 
practices which, would directly help in reducing soil erosion, 
although as many as six or seven different practices were 
recommended per farm. Farmers were more reluctant to 
adopt terraces and high-forage rotations than other practices. 
Also, to comply with current erosion control recommendations 
it was estimated that the present acreage of row crops in 
the area should be reduced 41 percent, while the acreage of 
hay and meadow should be increased 54 percent. 
Four major obstacles appeared to retard farmers in reach-
ing the desired erosion control objectives: (1) j!hange in 
farm enterprises (primarily to more livestock) on 40 percent 
of the farms; (2) rental arrangement and the landlord's 
cooperation on 34 percent of the farms; (3) mortgage in-
debtedness and the annual fixed cash outlays for operating 
and living expenses on 30 percent of the farms; and (4) 
short expectancy of tenure on 19 percent of the farms. Farm 
operators stated that these obstacles would prevent them 
from adopting practices to control erosion. Analyses showed 
that erosion losses were significantly higher on farms where 
these obstacles were reported. Additional economic con-
ditions appeared to be retarding erosion control on a few 
farms, but they were not conclusively associated with high 
erosion losses. Combinations of two or more obstacles were 
discovered on some of the farms. The change in farm enter-
prises, the tenure situation and the number of acres operated 
per farm entered into most of these combimtions. 
Farmers objected to terraces and high-forage rotations 
more often than to other featUres of erosion control recom-
mendations. They frequently stated that they considered 
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the cost of terracing too great, especially when they looked 
forward to a short term of tenure or were renting under a 
crop-share lease. The high-forage rotations had not won 
general acceptance because they led to such problems as how 
to utilize the roughage and how to change the livestock pro-
gram. This in turn raised questions of financing longer term 
investments and whetlier or not the operator would remain 
on the farm long enough ·to realize full returns from these 
investments. 
Because of these obstacles, many of the operators inter-
viewed did not strive for as much erosion control as the land. 
use programs recommended. The study suggested that on 79 
percent of the farms the erosion control objectives of the 
farmers did not measure up to those of public programs. It 
appeared that there would be much more erosion control if 
farmers successfully attained what they believed was ~eeded. 
But beyond this point, the accomplishments of publIc ~ro­
grams might be seriously restricted unless farmer obJec-
tives and program objectives were brought closer together. 
Some methods used successfully by farm operators in 
overcoming erosion control obstacles on their farms were 
recorded. However, the methods used were not tested in this 
study to see how they might work on other farms. Changes 
toward more forages and livestock appeared to be aided by 
reducing the risk and uncertainty of a large livestock pro-
gram, and by a variety of methods for obtaining additional 
capital. Provisions in rental arrangements for sharing the 
costs and'returns of erosion control investments helped over-
come the tenure obstacle on rented farms. Indebtedness and 
high fixed costs were not limiting factors if farm purchase 
loans were amortized over a long period, and if returns from 
the farm were large enough to remove some of the pressure 
for immediate income. General prosperity in farming seemed 
to minimize the retarding effects of this obstacle. Assurance 
that investments in the land could be recovered, either in 
the form of increased production or as an increase in the 
selling price of a farm, helped considerably in overcoming 
the obstacles associated with short expectancy of tenure. 
These suggestions were not exhaustive. The need for 
additional research on methods for overcoming obstacles 
was evident. It was also apparent that educational and action 
programs need to recognize the specific obstacles to erosion 
control and to develop positive means for overcoming them. 
Some Obstacles to Soil Erosion 
Control in Western Iowa 1 
By JOIllS C. FREY' 
THE PROBLEM IN lOW A 
Although a substantial beginning in soil erosion control 
has been made, many of the recommendations to improve 
Iowa's soil resources have not yet been fully carried out. 
The slow rate at which some farmers accept erosion control 
practic~s has been due in part to certain retarding forces 
within ·the agricultural environment. Some of these retard-
ing forces need to be satisfactorily identified and explained 
in order that measures may be developed for overcoming 
them. 
Obstacles and resistances which prevent individuals from 
controlling soil erosion might be visualized within several 
different frameworks of analysis. Physical, economic, social 
and institutional phenomena playa major role in condition-
ing the.erosion control efforts made by farmers. The obstacles 
occurring within these different frameworks of analysis are 
not entirely independent of one another. More often, lines 
of demarcation are vague and closely interwoven. First of 
all, it is necessary to diagnose in a general way the major 
obstacles which might come within one or several of the 
frameworks. Then an attempt can.be made to examine these 
obstacles in more detail and fit them into their respective 
categories. 
Public interest in private land no longer permits indi-
viduals to exploit their land without regard for public wel-
fare. This situation has developed because the general public 
frequently· has an interest in land resources over a longer 
time than can be expected of an individual. Furthermore, 
1 Project 1094. Iowa Agricultural Experiment Station. 
• At the time ot the study the author was employed jointly by the Iowa 
Agricultural Experiment Station and the Bureau of Agricultural Economics, 
United States Department of Agriculture: In February 1951, he became 
assistant professor of land economics at Pennsylvania State College. The 
author is Indebted to many persons who gl,l.ve valuable critiCism and as· 
sistance during the study; especially to John F. Timmons of the Iowa 
State College and Virgil Hurlburt of the Bureau of Agricultural Economics, 
who gave advice and encouragement throughout all stages of the study. 
George M. Browning and Frank F. Rlecken of Iowa State College, and Val 
S!1kett of the U. S. Soil Conservation Service worked out erosion control 
recommendations for the farms studied. Appreciation is also expressed to 
members of the United States Soil Conservation Service and the Iowa 
State College Extension Service who designed erosion control plans for 
use In the Investigation. Guidance given by members of the Iowa State 
College Statistical Laboratory staff In drawing tbe "ample nnd helping with 
the analysis has been very valuable. 
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the manner in which resources are used by one individual 
might cause off-site damages and costs to other members 
of society. To economize in the us~ of public investments 
and to protect public investments from individual exploi-: 
tation, existing conflicts of this kind need to be determined, 
and corrected. 
How much the objectives of farmers deviate from the 
goals of public programs is important. Such information 
might help in reappraising the objectives of public programs 
at the same time that ways are being designed for achieving 
more erosion control. 
SOME OBJECTIVES OF EROSION CONTROL EFFORTS 
Erosion control recommendations have varied according 
to physical conditions of the land. Thus, land. use programs 
have prompted the use of combinations of erosion .control 
practices with some end in view. This immediate end in'view 
may be expressed as a permissible rate of soil erosion, such 
as a certain annual rate of topsoil loss per acre of land: 
Permissible soil erosion losses of this kind have been 
calculated from experimental data on factors affecting soil 
erosion.' They have been used by the Soil Conservation 
Service and the Flood Control Program of the Little Sioux 
Watershed in calculating conservation needs and in making 
recommendations to farmers. They have also been used by 
the Production and Marketing Administration for establish-
ing the land use practices needed in Marion and Taylor 
counties. 
Public agencies have not always insisted that permissible 
rates of soil erosion must be attained in carrying out their 
programs, but they have adopted these rates of soil loss 
as goals of achievement. While the same methods have not 
always been used in reaching these goals, justification for 
using any recommended practice has rested primarily upon 
the idea of a permissible rate of soil erosion. Greater soil 
productivity over time, efficiency in the use of resources, and 
• Thif! type of goal was emphasized by members of a soil conservation 
seminar at Iowa State College in 1948, when soil erosion in the Ida-Monona 
Soil Association Area of western Iowa was discussed. 'rimmons, John F. 
et aI., Toward a long range land use and soil conf!ervation policy for Iowa 
with special reference to a western Towa prohlem area, summary of Soil 
Conservation Seminar, Agr. Ext. Serv., Iowa Agr_ Exp. Sta., U. S. Forest 
Serv., Soil Cons. Serv., and Bur. Agr. Fkon., cooperating. K-176. Iowa State 
College, Ames, rowa. 1!J4R. 
• Iowa State College Dept. Agronomy. Browning'H eroHion factorR. C!lIImeo 
graphed summary) 1945. 
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greater 'returns to farmers and society in general have been 
suggested as results of reducing soil losses. 
In view of this emphasis upon rates of soil loss as public 
program objectives, a permissible soil erosion loss was se-
lected as tbe norm of achievement for this study. It has 
served in this capacity under the public programs mentioned. 
These programs have received wide public support through 
the appropriation of public funds. Therefore this type of 
nonn would seem to best represent the present goal of public 
land use efforts in Iowa. 
OBJECTIVES OF THIS STUDY 
Such an extremely broad and complex problem as obsta-
cles to soil erosion control could not be completely analyzed 
in one study. Much research is needed to delineate in detail 
the desired erosion control objectives of land use programs 
and the physical and economic consequences which might 
be expected if the objectives were attained. Furthermore, 
many different types of forces apparently retard erosion 
control accomplishments. All of these forces need to be ex-
amined before the problem can be solved in· its entirety. 
Needed also are long-time investigations so that measures 
for overcoming obstacles can be tried and tested. However, 
a partial analysis of the problem in the form of the follow-
ing objectives should contribute to its ultimate solution and 
should provide a foundation for future studies: 
1. To compare the present erosion control efforts of 
farmers in a seriously eroded land area of the state with the 
recommendations of public programs. 
2. To determine whether or not certain economic and 
institutional conditions are obstacles to the adoption of 
erosion control practices in this area. 
3. To show whether or not there are divergences be-
tween the erosion control objectives of farmers and those of 
land use programs. 
4. To suggest measures for overcoming some of the 
obstacles and resistances discovered. 
AREA OF STUDY AND SAMPLE 
The area selected for this investigation was the Ida-
Monona Soil Association Area of western Iowa. Included 
were 1,602 full sections of land (approximately 1,024,640 
acres) in parts of Cherokee, Crawford, Fremont, Harrison, 
PRINCIPAL SOIL ASSOCIATIONS 
CW: Clarion and Webster 
CC: Carrington and Clyde 
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Fig. 1. The Ida-Monona Soil Association AI""\. 
Ida, Mills, Monona, Plymouth, Pottawattamie, Shelby and 
Woodbury counties. Figure 1 shows this soil association area 
in relation to other soil associations in the state." The area 
is bordered on the west by a fringe of steep bluffs, which 
separate it from the flat Missouri River Bottomlands, and 
the rolling land areas of the Marshall and the Galva-
Primghar-Sac soil associations border on the east. 
• The Ida-Monona soil association is a part of the Ida-~Jonona-Hamburg Soil 
Association Area of lowa_ tn Sf)me portions of the Ida-Monona-Hamburg 
Soil Association Area the Hamburg soils predominate_ The~e Hamburg soils 
were excluded from the area under Investigation_ The remainder of the 
area, with a predominance of Ida and Monona soils, was then called the 
Ida-Monona Soil Association Area. 
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The Ida-Monona Soil Association Area was selected for 
this study because it represents one of the most seriously 
eroded land areas of the state. Sheet and gully erosion have 
reached large proportions. due in part to the steepness of 
the slopes. the low resistance of the soil to dispersion, the 
intensity and distribution of the rainfall and the large acre-
ages of intertilled crops. In addition to excessive gullying 
on much of the upland area. flooding takes place -on the Mis-
souri River Bottomlands and is accompanied by siltation in 
many of the drainage channels. Thus. the susceptibility of 
the ar~ to further damages is constantly increasing." 
The nature and accomplishments of land use programs 
in this area suggested that erosion control problems were 
serious. Farmer participation in some of the programs was 
limited, and the application of erosion control practices by 
participating members lagged far behind all recommen-
dations. In this respect, only 14 percent of the operators 
had farm plans with soil conservation districts as of July 
1950. The percentage of farms with erosion control plans 
ran~ed from 3 percent in Plymouth County to 20 percent 
in Monona County (appendix table A-I). 
Even though nine of the counties had had districts 5 
years or longer, not more than one-fifth of the farmers in 
these counties had signed up as participating members.' As a 
result of this limited participation, only 27 percent of the 
contouring needs of the area had been met in 1950, and not 
more than 6 percent of the other erosion control needs had 
been satisfied. 
Despite the fact that a higher percentage of the farmers 
was included in the Agricultural Conservation Program of 
the Production and Marketing Administration, accomplish-
ments were confined primarily to selected practices including 
the use of green manure cover crops, contouring. and apply-
ing commercial fertilizer (apuendix table A-3). These prac-
tices were not sufficient to bring about the desired reduction 
in soil losses. In fact. an inspection of farms where these 
practices had been followed clearly showed that soil erosion 
was continuing. 
8 The seriousness of these soil erosion problems In the Ida-Monona Soil As-
sociation Area was emphasized in a soil conservation seminar at Iowa State 
Collell'e during the spring of 1948. and In the report summarizing the semi-
nar discussions. Timmons. .Tohn F.. et al.. Teamwork toward hetter land 
use and soil conservation in Western Iowa. Iowa Au;r. Ext. Serv.. Iowa 
Agr. Exp. Sta. and U. S. Dept. Agr. cooperating. Spec. Rep. No.4. 1950. 
• The dateR on which sol1 conservation districts were organized In counties 
of western Towa are !'hown In appendix table .\·2. 
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In designing a representative sample of the area for the 
purposes of investigation, it was estimated that there would 
be three farms in each of the 
1,602 sections of land. Thus 
a total of 4,803 farms was ex-
pected in the population under 
consideration. 'However, judg-
ing from the resources avail-
able, it was anticipated that 
observations could be made on 
only 140 or 150 of these farms. 
Therefore, 48 sections of land 
were selected at random to 
make up the area sample. The 
Nebraska 48 sections were expected to 
contain 144 farms. 
In drawing the sample, 24 
strata were created within the 
area, with each stratum con-
taining either 66 or 67 sec-
tions of land. By drawing two 
sections at random from with-
in each of these 24 strata, the 
48 sections of land in the sam-
ple were obtained. To make 
use of soils data already avail-
able, only those sections of 
land which had been partially 
Fig. 2, Location of sampling mapped by a recent soil sur-
~riii~~~i~e!~:,:~I¥~~~~ Soil Asso- vey were permitted to come 
into the sample. The mapping 
in these sections was confined to 160-acre tracts of land in-
cluded in another random sample of the entire state." Figure 
2 shows the approximate location of the 48 sampling units 
obtained by this procedure. 
Each of the 48 sampling units in the Ida-Monona Soil 
Association Area was visited to determine the number of 
• Both samples were drawn by the Statistical Laborator)' at Iowa State 
College, Ames, Iowa. The procedures described are those used by the Sta-
tistical Laboratory in designing the sample for this study, The relative 
sampling error, given by the ratio of the estimated standard error to the 
estimated mean, was computed for a number of items measured in the 
survey. The range of relatiVe sampling errors for the majority of the 
items considered was approximately 4 to 8 percent. The ratio of the 48 
sampling units to the 1,601 sections of land within the houndarl"" of t1w 
area resulted in a sampling rate of .0299. 
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farmso having a headquarterslO within the boundaries of the 
sampling units and to delineate the boundaries of these 
farms on maps. The location of the farm headquarters served 
as an arbitrary guide in deciding whether or not a farm 
should be included in the study. The 48 sections actually con-
tained 145 farm headquarters. Observations were made on 
all but 1 of the 145 farms.>' 
METHODS 
The gap between the permissible rate of soil erosion 
and the present soil erosion losses on farms in the area was 
delineated by three methods: (1) by comparing the present 
rates of soil erosion on farms in the sample with the maxi-
mum permissible rate of loss recommended; (2) by compar-
ing the number of erosion control practices followed on farms 
in the sample with the number of practices necessary to at-
tain a permissible rate of soil erosion; and (3) by comparing 
the present types of land use on farms in the sample with 
the' types of land use necessary to control erosion. 
To determine the present rates of soil erosion, the follow-
ing procedure was used: An aerial photograph and a detailed 
soils map were obtained for each farm in the sample.llI 
Through an interview with each farm operator in 1950 the 
• A farm, for purposcs of this InVestigation, was all of the contiguous land 
and separate tracts of land on which some agricultural operations were 
performed by one person, either by his own labor alone or with the as-
sistance of his household, or hired employees in 1949. Any tract of land 
less than 5 acres was not considered a farm_ Only separate non-contiguous 
tracts of land which were operated from a designated headquarters In 1949 
were considered as a part of a farm, although the operators Were Inter-
viewed In 1950. Outlying non-contiguous tracts of land which were owned 
but not operated from a designated headquarters were not considered as a 
part of a farm. Outlying non-contiguous tracts of land on which a minor 
part of the field operations were performed as a basis for labor exchange 
were not considered as part of a farm, nor were outlying non-contiguous 
tracts which were operated under a partnership or cooperative arrangement 
from two separate headquarters. 
10 The farm headquarters, for purposes of this Investigation, was the dwell-
Ing on the farm and the buildings used for housing the major part of the 
livestock and machinery, If the dwelling was outside the boundaries of a 
section of land, but the buildings used for housing the major part of the 
livestock and machinery were within the section boundaries, the buildings 
for housing the major part of the livestock and machinery were considered 
as the headquarters. If the buildings for housing the major portion of 
the livestock and machinery were outside the bound'uies of a section of 
land, but the dWelling was located within the section boundaries, the dwell-
Ing was not considered as a headquarters. 
11 One farm operator could not be reached because he was on an extended 
trip In another state. 
12 Aerial photographs of the farms and detailed soil maps were obtained 
through the courtesy of the soli conservation district In each county with 
the technical assistance of the Iowa State Office of the Soil Conservation 
Service, Ames, Iowa, and the Regional Office of the Soil Conservation Serv-
ice, MilwaUkee, ·Wls. For farms on which no soil maps were available. soil 
scientists of the Soil Conservation Service completed the detailed soli 
surveys. See Appendix fig. B-1 and B-2 for examples of aerial photograph 
and detailed solis map. 
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farm boundaries, the rotations followed and the practices 
employed were obtained and were indicated on the aerial 
photograph. This information was used along with detailed 
soils data to estimate an average annual erosion loss per 
farm for the 144 farms. The annual soil erosion losses were 
determined by using the "Browning factors".w Losses for 
separate fields and parts of fields in a farm were weighted 
by acres to obtain an average . annual erosion loss for· each 
farm. This average annual erosion loss per farm was then 
compared with the maximum permissible rate of loss recom-
mended by land use programs in the area. 
In accordance with investigations on rates of soil 10SS14 
and recommendations by agency technicians, the permissible 
annual rate of soil loss for the Ida and Monona soils was 
established at not more than 5 tons per acre. This rate of loss 
was used throughout the study to represent the norm of 
achievement. 
Information by fields on the aerial photographs also made 
it possible to determine the number of selected erosion con-
trol practices followed on each farm in the sample. By using 
a planimeter, it was possible to determine from the aerial 
photographs the acres of land devoted to different uses. 
Present land use including erosion. control practices was then 
compared with land use recommendations to c~ntrol erosion. 
Recommendations to control erosion were in the form of 
complete farm plans. To construct these erosion control plans, 
a set of recommended land use practices applicable to soil 
J. The formula used by Browning to determine annual soil erosion losses is: (f,) (f.) (f.) (f.) (r.) (f.) (f.) (10) = the annual sol1 loss In tons per acre. 
In this equation. fl, f., fa, f., f5, f. and f. are the factors which affect 
soil erosion losses. The values of the factors have been determined for most 
field conditions. For example, in determining the annual erosion loss for 
an area of land, the factors are a .. slgned a value In the following manner: 
Faotor FaIlle 
f,- Ida soil type 1.6 
f.-10-percent sioPI' 1.1 
fa- 200 foot length of slope 1.8 
f. - corn, oats, meadow rotation 1.0 
f. - no manure, most crop residues removed 1.3 
f. - 0-25 percent· of surface soil removed 0.8 
f. - contour CUltivation. surface planted 0.5 
Substituting these values Into the formula: 
(1.5) (1.1) (l.S) (1.0) (1.3) (0.8) (0.5) (10) = 15.44 annual sol1 loss In 
tons per acre. 
See: Iowa State College. Dept. Agronomy. Browning's erosion factors. (Mimeographed Hummary) 1948. 
"Browning, G. 1\1.. Parish, C. L. and Glass, J. "A method for determining 
the use and llmltations of rotations and conservation practices in the con. 
trol of soil erosion In Iowa." ArneI'. Soc. Agron. Jour. 39 :65-73. 1947. 
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conditions in the area was established with the assistance 
of a committee of soils specialists at Iowa State College.'" 
This committee also used the "Browning factors" in es~ 
tablishing the kinds of practices to be recommended under 
the different soil conditions in the area. 
Recommendations were listed in table form" so that the 
land use practices necessary to reduce annual soil erosion 
losses to a permissible loss of 5 tons per acre could quickly 
be determined for any soil conditions found on a farm. The 
assistance of farm planners of the Soil Conservation Service 
and assistant county extension directors in soil conservation 
was obtained in constructing two erosion control plans for 
each farm. Planners were instructed to follow the recommen~ 
dationsset forth in designing the plans so that uniformity 
would be maintained. Also, the farm planners walked over 
the entire area of each farm they planned, to verify the 
applicability of the different practices. 
One farm plan for each farm was designed to devote a 
maximum amount of the farm land to corn and small grain, 
and at the same time hold the annual soil erosion loss below 
5 tons per acre. In this plan the maximum use of such prac-
tices as terracing, contouring and contour-listing was sug-
gested to bring about the desired reduction in soil losses. 
An alternative plan was designed for a livestock system of 
farming. It emphasized' high~forage rotations to bring about 
an equivalent rate of soil loss, and was further characterized 
by a. minimum use of erosion control practices such as 
terracing and contour-listing." 
In basic design each of the farm plans included the follow-
ing: 
1. A detailed soil map of the farm. 
2. An aerial photograph of the farm, which portrayed the different 
treatment areas. 
3. A list of suggested erosion control practices for the different 
I:. The following members were ineluded in the committee of soil specialists: 
. G. M. Browning, professor of soils, Agricultural Experiment Station. Iowa 
State College, and research collaborator, Soil Conservation Service, USDA; 
Frank F. Riecken, professor of soils, Department of Agronomy. Iowa State 
College; Val Silkett, collaborating soil scientist, Soil Conservation Service, 
USDA; and Kyle Peterson, assistant county extension director in charge 
of soil conservation, Onawa, Iowa. 
,. See appendix table B·I. 
11 More than two alternative erosion control plans could have been designed 
in attaining a permissible rate of soil loss on {'aeh farm; however, limited 
resources permitted the design of only two planH. 
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treatment areas of each farm." 
4: The estimated acreage of land in different uses for each farm 
if the plans were followed.'" 
Thus, there was sufficient detail in the erosion control plans 
to compare recommendations with the present situation on 
the farms. . 
Next an attempt was made to test whether certain eco-
nomic or institutional conditions in the area were obstacles 
in attaining a permissible rate of soil erosion. The farm plans 
were presented and explained to tb.e farm operators, and 
questions were posed to ascertain whether the operators 
regarded these conditions as obstacles in carrying out the 
measures set forth."" The supporting reasons given by the 
operators, either affirmative or negative,_ were listed in all 
cases and later coded so that the number of operators ad-
vancing similar reasons could be determined. Included among 
the hypothetical obstacles tested in this manner were the 
following :21 
1. Change in farm enterprises. 
2. Rental arrangement and the landlord's· cooperation. 
3. Number of acres . operated per farm. 
4. Mortgage indebtedness and the annual cash outlays for oper-
ating and living expenses. 
5. Price change expected by each farm operator. 
6. Machinery and power on each farm. 
7. Field and road layout on each farm. 
S. Short expectancy of tenure. 
9. Risk and uncertainty introduced by soil erosion control. 
10. Adequacy of the buildings on each farm. 
11. Influence of custom and inertia. 
12. Labor supply on each farm. 
13. Cooperation of neighboring farmers. 
14. Abllity to shift the erosion losses. 
15. Availability of credit. 
The above procedure made it possible to identify obsta-
cles to soil erosion control on the basis of farmer opinion 
18 Contouring, terracing, phosphate fertilizers, contour-listing, rotations, grass 
waterways and contour.fencing were the erosion control practices. con· 
sistently used in the design of the erosion control plans, wherever these 
·practices were applicable. 
" A sample of the two types of erosion control plans is presented In 
Appendix B. 
20 All Interviews were completed by July 1950. 
21 The list of possibilities tested in this manner was not exhaustive of all 
conceivable obstacles. The ones included were primarily of an economic or 
institutional nature. Furthermore, they were included because observations 
in the field, discussions with representatives of erosion control agencies, 
or related stUdies suggested that they might be major retarding forces in 
the area. Without question many other types of obstacles need to be 
diagnosed and described before a complete solution of the problem is 
possible. A change in farm enterprises includes all major shifts, such as 
from cash grain to roughage--livestock production or from hog to beef 
production. The other 14 hypothetical obstacles arc self-explanatory. 
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and evaluation. However, an effort was also made to deter-
mine whether or not the obstacles arrived at in this manner 
were associated with higher erosion losses at the present 
time. If some farm operators declared that a proposed con-
dition was an obstacle on their farms, and if the rates of soil 
loss on these farms showed that erosion control accomplish-
ments were being retarded more than on other farms, it 
was concluded that the condition in question was a major 
obstacle in the area. The average annual erosion losses of the 
operators who confirmed each obstacle were compared with 
the losses of operators who gave negative responses. Sig-
nificant variations were determined, which helped delineate 
the major obstacles.22 
To obtain the erosion control objectives of the farm oper-
ators, each was asked to list by fields the erosion control 
practices he believed were needed on his farm. This was done 
before the recommended erosion control plans were presented 
and explained. At the same time, the operators were asked to 
list the most serious soil erosion problems on their farms 
and the practices followed to protect their neighbors from 
water runoff. This information served in contrasting the 
erosion control objectives of farmers with those of land use 
programs. 
Finally, the responses of the farmers were analyzed to 
determine why some operators did not believe that the obsta-
cles in question were very important. Their reasons provided 
many ideas and suggestions for overcoming the major obsta-
cles studied. 
EROSION CONTROL OBJECTIVES AND ACHIEVEMENTS 
IN WESTERN IOWA 
THE PRESENT LAND USE SITUATION 
Average annual soil losses per farm in the Ida-Monona 
Soil Association Area ranged from 0.2 ton per acre on well-
conserved farms to 68.5 tons per acre on farms where losses 
were taking place rapidly. The average annual loss for the 
144 farms was 20.8 tons per acre, indicating that the lack of 
control was still quite widespread. The frequency distribu-
tion of these annual soil erosion losses is shown in table 1. 
From the standpoint of the number of recommended 
practices followed per farm, the study showed that 26 of 
.. For an example of the procedures employed. see Appendix B. 
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TABLE 1. AVERAGE ANNUAL RATES OF SOIL LOSS PER ACRE ON 
144 FARMS IN THE IDA-MONONA SOIL 
ASSOCIATION AREA, 1949_ 
Average annual rate Farms 
of soil loss per farm I Percen,tage (tons per acre) Number 
0-5 18 I 11 
6·10 25 I 17 11-15 20 14 
16-20 20 I 14 
21-25 14 I 10 
26.30 14 I 10 
31-35 5 I 4 
36-40 HI I 9 
41-45 j I 5 
46-50 5 I 3 
I 
51-65 2 I 1 
56-60 2 I 1 61 or more 1 1 
Total 144 I 100 
the 144 operators were not using any of. the recommended 
practices, while 42 were using only one practiCE! (tabk) 2,. 
None of the farm op~rators in the study were using as many 
as six practices_ The mode of the number of practices em-
ployeG was just one practice per farm-a fact which certainly 
indicated the limited use of combinations of erosion control 
practices in the area. 
In addition to the loss of topsoil on farms in the area, 
gully erosion was prevalent and appeared to be continuing 
at a rapid rate. Results of the study showed an average of 
1.9 gullies per farm, ann these gullies were so large that 
they could not be crossed with standard farm machinery. 
Many of the operators reported that a large number of small 
TABLE 2. Nu:.mER OF EROSION CONTROL PRACTICES RECO!'.f-
:.tENDED AND FOLLOWED PER FARM, ON 144 FARMS IN 
THE TDA-:\lONONA SOIL ASSOCIATION AREA, 1949. 
Number Farms for which this number Farms following this number 
of of practices was recommended of practices 
practices I I 
-
per farm Number Percentage Number Percentage 
I 1 j 24 I 16 0 0 r. 99 69 0, I 0 
Ti 17 
I 
12 9 I 6 
4 4 3 9 
1 
6 
3 0 0 22 16 
2 0 I 0 36 25 1 0 0 42 I 29' 0 0 I 0 26 18 
I I Total 144 100 144 I 100 
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ditches were forming on their farms and that these ditches 
were gradually becoming too large to cross. 
Rates of soil loss were high because the farm operators 
were not yet using some of the types of erosion control 
practices recommended. The limited extent to which these 
erosion control practices were being employed was also quite 
apparent from the study. As shown in table 3, the practice 
of contouring was followed on only one-half of the farms in 
the sample. This practice was not always used on all of 
the fields in a farm where it was needed. Use of commercial 
fertilizers was limited to 42 percent of the farms, while high-
forage rotations and grass waterways were found on ap-
proximately one-third of the farms. Still fewer farmers were 
following the practices of terracing, contour-fencing and con-
tour-listing. 
TABLE 3. NUMBER AND PROPORTION OF 144 FAR;>,IS IN THE IDA-
MONONA SOIL ASSOCIATION AREA ON WHICH RECOl\f-
:11 ENDED EROSION CONTROL PRACTICES 
'VERE FOLLOWED DURING 1949. 
Farms on whiCh practices Farms on which recom-
Practices· were recommended mended practices were 
·followed • 
Number I Percentage Number \ Percentage 
I I Contouring 144 100 73 I 50 Commercial fertilizers 141 I 98 61 42 High-forage rotations 144 
I 
100 48 I 33 Grass waterways 144 100 47 33 
I 
Terraces 131 I 91 22 I 17 Contour-fencing 130 90 6 5 Contour-listing 30 21 5 17 
• The above data represent the number of operators who reported that the 
oractlces were employed on at least one field In their farms. 
Many farm operators were not carrying out the erosion 
control practices according to standards set up by the erosion 
control agencies. For example, true contour lines were not 
always laid out; frequently the crops were planted in straight 
rows across the fields in such a manner that less up-and-
down-hill cultivation was required. Thus, the full benefits 
of contour-farming were not realized. Also, earthen dams 
were used by 48 percent of the farm operators to restrict 
water runoff in major drainage channels; but this method 
of control generally was not recommended by erosion control 
agencies in the area. Chances were too great that some of the 
dams would wash out or that new channels would be cut 
around them within a short time. 
The types of land use on farms observed suggested con-
ditions that cause rapid rates of soil erosion. For example, 
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TABLE 4. LAND DEVOTED TO DIFFERENT TYl'l!JS OF USE ON 144 
FARMS IN THE IDA-MONONA SOIL ASSOCIATION AREA. 1949. 




Row crops 9.230 37 
Small grain 5.730 23 
Meadow • 4.192 17 
Permanent pasture t 4.240 17 
Other land (woodland. farmstead and roads) 1 __ -......::l;.:..:.4:.::5~9_--i;--_--'6'--_ 
'1'0(81 24.851 100 
• Meadow included grass or legume crops which were replaced by row crops 
or small grain at least once in 7 years . 
t Permanent pasture included grass or legume crops which were not re-
placed by row crops or small grain at least once in 7 years. 
37 percent of the land in the 144 farms was, devoted to row-
crop production in 1949 (table 4). Roughly one-half of this 
land was under up-and-down-hill cultivation. As a result, 
much of the loose topsoil between the rows washed away 
during high-intensity rains. Similar effects were noted on 
23 percent of the land devoted to small grain production. 
Although a heavy vegetative cover was protective during 
midsummer months, a lack of vegetative cover on small 
grain land during the early spring resulted in much water 
runoff and large topsoil losses. Highly protective cover was 
found on less than tWo-fifths of the land in the farms studied. 
EROSION CONTROL RECOMMENDATIONS FOR THE AREA 
One of the major objectives of public programs in the 
area was to reduce annual erosion losses to a rate of 5 tons 
per acre or less. The erosion control practices recom-
mended for farms in the study were those necessary to hold 
losses to the permissible rate. An examination of the erosion 
control plans indicated that each practice would be needed 
on a high percentage of the farms. For example, contouring, 
grass waterways and high-forage rotations were needed on 
every farm in the study (table 3). Commercial fertilizers, 
terracing and contour-fencing were required on at least 90 
percent of the farms. With the exception of contour-listing,"" 
it was obvious that most practices were necessary on the 
farms and applicable to conditions in the area. 
Another expression of the erosion control needs was ob-
tained by listing the number of practices recommended per 
28 Contour-llsting was omitted from some of the recommended erosion con-
trol plans because this practice was not always essential when the two 
extreme types of plans were constructed. This did not mean that the 
practice was not applicable to farms in the area. It probably would have 
been recommended more often if other alternative plans had been designed. 
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farm. Six or more practices were necessary on 85 percent 
of the farms in the sample, and at least four practices were 
recommended on each farm studied. This showed that combi-
nations of erosion control practices were needed rather than 
one or two practices per farm. 
Erosion control recommendations for the area also called 
for types of land use which would keep a large proportion of 
land under protective cover. Under the first erosion control 
plan for farms in the study, row crops and small grain were 
limited to 38 percent of the total land in the farms, while 
meadow and permanent pasture made up 56 percent of the 
area (table 5). 
Under the second plan, which would bring about the 
same reduction in soil losses, only 32 percent of the total 
land was in row crops and small grain, while 62 percent 
was in meadow and permanent pasture. Forage crops def-
initely predominated over corn and small grain under these 
recommended erosion control systems. 
TABLE 5. Tu\ND DEVOTED TO DIF1<'ERENT TYPES OF USE ON 144 
FAR:-'IS T'" 'l'HE IDA-~IONONA SOIL ASSOCIATION AREA IF 
EROSION CONTROL PLANS WERE FOLLOWED, 1949 . 
.. 
Plan I Plan II 
'l'ypes of land UHe 
Number of I Percentage Number of I Percentage 
acres of total acres of total 
I I 
Row crops 5.429 I 22 3,745 I 15 
Small ~raln 3.970 I 16 4,164 I 17 
:lfeadow !1.298 I 37 10.713 I 43 
Permanent pasture 4.704 I 19 4,770 I 19 
Other land I I nVoodland, farm- I steads and road,,) 1.450 6 1.459 I 6 
I I Total 24.851 100 24.851 I 100 
It should be noted that the same terms were used to 
express the erosion control recommendations for the area 
as were used to represent the present situation. With the 
two sets of data it was possible to delineate in consider-
able detail the gap between program objectives and the 
present situation. . 
THE GAP BETWEEN PROGRAM OBJECTIVES AND THE 
PRESENT SITUATION' 
When the rates of soil loss· on farms in the sample 
were compared with the 5-ton permissible annual rate of 
loss, it was apparent that 128 of the 144 farms had not 
yet reached the land use program goal. As of 1950, only 
11 percent of the operators had accomplished this much 
962 
70r:- ' 





45 ", . 
::':-"'\ 
40 : ',-::, ':', . 
Erosion Losses 
loth 20th 30th 40th 50th 60th 70th aoth 9Ot~ looth lIoth 120th 130th 140lh 
Number of Farms 
Fig. 3. Erosion loss on each of the 144 farms arrayed according to de-
creasing soil losses in tons per acre. Ida.Monona Soil Association Area, 1949. 
erosion control, while the· other 89 percent had losses far 
in excess of it. This gap between actual erosion losses and the 
permissible rat.e of loss'fs shown in fig. 3. 
Likewise, a wide gap was obvious when the erosion con-
trol practices followed were compared with those recom-
mended. For example, six erosion control practices ,were 
recommended on 99 of the farms, but none of the operators 
in the sample were using six practices (fig. 4). At least 
four practices were recommended for each of the 144 farms 
in the study, but only nine of the farm operators were actu-
ally following as many as four practices. With reference to 
types of. practices followed and recommended, no practice 
had been used in the area to the extent that it was needed. 
Approximately one-half of the operators were following con-
touring recommendations, but other practices were used to 
a much more limited extent (fig. 5). Terracing, contour-
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Fig. 6. Present and recommended land use on 144 farm" in the 1da-
:'\fonona ::;oil Association Arca, 1949. 
fencing and contour-listing were far below the recommen-
dations set forth, although use of commercial fertilizers and 
high-forage rotations had a somewhat wider application. 
This spread between the present situation and the pro-
gram objective was also quite evident when actual and recom-
mended types of land use were compared. For example, a 
large reduction in the acreage of row crops was necessary 
if the recommendations were followed, and this would be 
accompanied by a substantial increase in meadow crops (fig. 
6). The acreage of row crops on the farms in the sample 
during 1949 was 9,230. If the first set of erosion control 
plans was adopted by the 144 farm operators, the estimated 
acreage of row crops would decline to 5,429. If the second 
set of erosion control plans was adopted, row crops would 
further decline to 3,745 acres.' 
Meadow crops would increase from 4,192 acres to 9,298 
acres under the first set of erosion control plans and to 
10,713 acres under the second set. A slight decrease in the 
acreage of small grain would also be expected if the erosion 
control plans were adopted by operators in the study. 
In these ways, the nature of difficulty in the Ida-Monona 
Soil Association Area was delineated. The remainder of the 
investigation was confined to this type of difficulty and dealt 
largely with some of the obstacles which delayed or pre-
vented farmers from "closing the gap." 
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FORCES RETARDING SOIL EROSION CONTROL 
Each of the 15 conditions under examination was identi-
fied as an obstacle by some of the farmers in the study. 
However, several conditions appeared to be much more im-
portant than others. For example, the necessary change in 
farm enterprises was considered as an obstacle by 40 percent 
of the operators, while only 4 percent believed that a lack of 
credit kept them from following the erosion control recom-
mendations (table 6). 
TABLE 6. PROPORTION OF THE FAR:>'! OPER.ATORS IN 'I'HE IDA-
l\fONONA SOIL ASSOCIATION AREA ·WHO DECLARED THAT 
DIFFERENT CONDITIONS WERE OBSTACLES 
TO SOIL EROSION CONTROL.· 
Conditions examined 
Change in farm enterprises 
Rental arrangement and the landlord's 
cooperation 
Number of acres operated per farm 
:Mortgage indebtedness and the annual cash 
outlays for operating and living ex-
penses 
Price change expected by each farm 
operator 
:>.fachinery and power on each farm 
Field and road layout on each farm 
Short expectancy of tenure 
Risk and uncertainty introduced by soil 
erosion control 
Adequacy of the buildings on each farm 
Influence of custom and inertia 
Labor supply on each farm 
Cooperation of neighboring farmers 
Ab!lity to shift the erosion losses 
Availability of credit 


































• Each operator was asked whether each of the 16 conditions would pre-
vent him from following the recommended sct of practices. 
Thus, none of the conditions studied could properly be elimi-
nated from the category of obstacles on the basis of farmer 
reactions, although the retarding effect of some conditions 
appeared to be more widespread than that of others. 
When the average annual erosion losses of the operators 
who confirmed each obstacle were compared with the losses 
of those who gave negative responses, it was discovered 
that significantly higher erosion losses were partially ex-
plained by four major obstacles. Each of these four con-
ditions was further supported by a list of reasons given by 
the respondents as to why it was retarding in nature. 
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MAJOR OBSTACLES 
The four major obstacles were: (1) change in farm 
enterprises; (2) rental arrangement and the landlord's co-
operation; (3) mortgage indebtedness and the annual cash 
outlays for operating and living expenses; and (4) short 
expectancy of tenure. The reasons why these conditions 
served as obstacles and the characteristics of farms on which 
they were found were next described." 
THE CHANGE IN FARM ENTERPRISES 
Twenty-two percent of the operators. in the sample stated 
that the sale of cash crops contributed the major portion 
of their farm income in 1949. Although the farms in the 
area did have a large number of livestock enterprises, these 
farm enterprises were not made up of roughage-consuming 
livestock. For example, hog production was a major enter-
prise on 77 percent of the farms in the sample, and the fatten-
ing of beef cattle on 43 percent of the farms, but neither of 
.these two types of enterprises required large quantities of 
roughage. A major change in the kinds and amounts of live-
stock on farms would be required if erosion control programs 
with high-forage rotations were followed. . 
In view of these necessary adjustments, 58 of the oper-
ators in the sample stated that the change in farm enter-
prises was an obstacle to the adoption of erosion control 
plans. Thirty-four of these operators claimed that the pur-
chase price of livestock was too high to make the shift 
(table 7). When these operators were interviewed during the 
first 6 months of 1950, they expected a decline in livestock 
prices within a year's time. Many of them also expected lower 
livestock prices for several years in the future. Believing 
that hay and pasture could profitably be marketed only 
through roughage-consuming livestock, they were not in-
terested in more forage or a larger livestock program at 
that time. 
Twenty of the 58 operators stated that additional funds 
were not available to purchase more livestock. The increase 
in operating costs was also a serious limitation if some 
operators tried to increase their livestock numbers. This 
capital limitation did not always exist because the local lend-
ing agencies declined to furnish additional credit, but rather 
because the farm operators did not wish to make additional 
cash outlays for livestock until more savings had been built 
up from the farm income. Only five operators said that local 
lending agencies would not furnish additional funds . 
•• The reasons why farm operators regarded the remaining condition~ as 
obstacles are listed In Appendix A. 
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TABLE 7. REASONS WHY THE CHANGE IN FAR"I ENTERPRISES 
WAS REPORTED TO BE A lIAJOR OBSTACLE TO EROSION 
CONTROL ON 58 FARMS IN THE IDA-llONONA SOIL 
ASSOCIATION AREA, 1950. 
Reasons 
More llvestock and different kinds of 
livestock would be required If erosion 
control plans were followed. but prices 
are too high to buy them 
More livestock and different kinds of 
livestock would be required If erosion 
control plans were followed, and funds 
are not available to buy them 
The kinds of livestock needed would not 
be desired 
The change In livestock enterprises would 
necessitate too much additional 
operating expense 
The kinds of livestock needed would 
be too risky 















* Some operators expresRed more than one of the reasons listed. 
Six of the 58 operators disliked dairying or beef pro-
duction, and for this reason they were not willing to make 
the change in livestock enterprises. Similarly, 2 of the 58 
operators associated. additional risk and uncertainty with a 
livestock system of farming, and they were not willing to 
assume this additional risk and uncertainty. From the view-
point of the farm operators, these different reasons were 
important enough to make the change in secondary farm 
enterprises a major obstacle. 
The 58 farms with this obstacle had two distinguishing 
characteristics. First, they averaged a much smaller number 
of animal units" per farm than did other farms in the sample. 
The average number of animal units per farm for these 58 
farms was only 25.53, while the average for the other farms 
in the sample was 77.82. Second, the average amount of 
operating loans on these farms was much less than on other 
farms in the sample .. Twenty-two percent of the 58 farm 
.. The number of animal units was determined h~' uRing the following Call· 
version factors: one animal unit equals 
1.0 head of cattle 2. years and older, 
2.0 head of cattle 1 to 2 years old, 
4.0 calves under 1 year old, 
1.5 beef steers, 
1.0 horses 2 years and older. 
3.5 sows, 
7.5 pigs, 
7.0 sheep, 01' 
14.0 lambs. 
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operators had operating loans, averaging only $439.62 per 
farm. Twenty-three percent of the other farm operators in 
the sample had operating loans, but the average was $715.07 
per farm. Noteworthy was the fact that these distinguishing 
characteristics agreed very closely with the limitations ex-
pressed by the farm operators. 
The problem of changing farm enterprises was not neces-
sarily associated with any special type of tenure. Twenty-
two of the 58 operators were owner-operators, 35 were 
tenant-operators, and one was an owner-operator who also 
rented additional land. The obstacle was found on farms. of 
varying sizes, with little indication that it occurred only on 
the small farms. Neither did the amount of labor available 
on the farms appear to be substantially more or less when 
the obstacle was present than when it was not. Therefore, 
the small amount of livestock on these farms and the small 
operating loans were the only distinguishing characteristics 
discovered. 
RENTAL ARRANGEMENT A~D LANDLORD'S COOPERATION 
Fifty-two percent of the farms in the sample were tenant-
operated, while only 42 percent were owner-operated. The 
remaining 6 percent were operated by owners who also rented 
additional land. A larger amount of the land in farms was 
farmed by tenants than by owners, as· shown in table 8, and 
there was also a much higher percentage of cropland on the 
rented farms. 
TABLE 8. LAND IN DIFFERENT USES BY TENURE TYPES. FOR 144 
FARMS IN THE IDA-MONONA SOIL ASSOCIATION 
AREA, 1949. 
Owner-operated I Tenant-operated Total land land Land u!<e 
Acres I Per- .Acres I P"r- Acres I Per-centage centagr centage 
I I I 
Cropland 8,122.0 I 72 11,030.0 I 81 19,152.0 I .7 
I I I 
PermaT'ent I I I 
pasture 2,553.0 I 23 1.687.0 I 13 4,240.0 I I. I I 
Other land 468.5 I 4 588.5 I 4 1,057.0 I 4 I I 
Woodland 147.0 I 1 255.0 I 2 402.0 I 2 
I I I 
Total 11,290.5 I 100 13,;;60.5 I 100 24,851.0 I 100 
Crop-share rental arrangements predominated on the 
tenant-operated farms. Approximately two-thirds of the 
tenant operators had crop-share arrangements, while live-
stock-share agreements were found on only 24 percent of 
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the rented farms. Cash rental arrangements were even more 
limited, and constituted only 6 percent of all rental arrange-
ments. 
Thirty-five of the 83 tenants reported that they had 
written leases during their first year on the farm. Verbal 
agreements were used partly because 48 percent of the ten-
ants were related to their landlords, and this seemed to 
provide little incentive for working out a formal lease in 
writing. The rental arrangements seldom provided for a 
period of tenure longer than 1 year, although tenants changed 
farms, on the average, only once in every 6 years. Also, the 
present arrangements seldom provided for any method of 
sharing the costs or the benefits of soil erosion control prac-
tices. Only 15 of the 83 tenants had agreements for sharing 
such costs, and these agreements generally pertained to 
one or two practices. 
Forty-nine of the tenant-operators stated that either 
their rental arrangement or their landlord's cooperation was 
a major obstacle. In some instances they doubted that their 
landlords would approve of the erosion control plans (table 
9). Landlord limitations were expressed by each of the 49 
operators who confirmed this tenure obstacle . .some of the 
operators were very certain that their landlords would ob-
ject to an erosion control program because they had asked 
for permission to use some of the practices and had been 
refused. Others had not asked, but they still believed that 
theIr landlords would not cooperate in carrying out the recom-
mended practices. Often they were of this opinion because 
their landlords had not been willing to make other invest-
ments in the farm for buildings or fences. 
Difficulties with rental arrangements stemmed primarily 
from the lack of an equitable method for sharing erosion 
control costs and returns. For example, 11 of the operators 
thought that their landlords would object to the small amount 
of corn received as rent when corn was divided on a fifty-
fifty basis. 
Others claimed that a tenant would have to pay too much 
cash rent for hay and pasture land under a crop-share rental 
arrangement. Most of these tenants had been paying cash 
rent for all of the hay and pasture land in their farms. Many 
of them were not willing to make permanent investments 
in the land at their own expense if they had to give half of 
the additional returns to their landlords. This limitation 
generally was expressed when the landlords refused to share 
any of the additional costs of starting an erosion control 
program. 
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TABLE 9. REASONS 'YHY THE RENTAL ARRANGEMENT OR LAND· 
LORD'S COOPERATION WAS REPORTED TO BE A MA.JOR 
OBSTACLE TO SOIL EROSION CONTROL ON 49 
FARMS IN THE IDA·MONONA SOIL 
ASSOCIATION AREA, 1950. 
Tenant operators expressing each 
Reasons 
Landlord objects to sol! erosion 
control practices in any form 
Landlord would object to the amount 
of corn he would receive under a crop· 
sharc lease 
Landlord probably would not permit 
the use of some of the practices, 
but he has not been asked 
Landlord does not make other types 
of Investment in the farm 
'l'enant cannot propose an erosion 
control program to his landlord. be· 
cause the lancIlord might make him 
move 
Landlord would not agree to the 
practices under the exiHting lease 
Livestock lease would be needed, hut 
such leases are not desirable 
Present rental arrangement doeA not 
provide for long enough tenure 
Too much cash rent would have to be 
paid for hay and pasture under a 
crop.share lease 
Cash lease would he needed, but such' 
leases are not desirable 
Length of tenure is too uncertain to 
try soil erosion control 
Present cash lease necessitates 
heav~' cropping to meet rent payments 
• Some operators gave more than one reason. 














Five of the tenant-operators indicated that a different 
type of lease would be needed to carry out the erosion con-
trol plans, but changing rental arrangements also led to 
several difficulties. Some tenants expressed little desire for 
livestock share arrangements, even if their landlords were 
agreeable, because they expected a very low return for their 
labor in handling and caring for livestock. Cash leases were 
not desired because the tenants did not want to assume the 
entire risk of a crop failure or a change in prices. Thus, 
changing the provisions of existing leases or obtaining new 
leases did not seem possible for those tenants who stressed 
leasing limitations. 
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A distinguishing characteristic of the 49 tenant farms 
with tenure obstacles was the predominance of crop-share 
rental arrangements. Forty-one had crop-share' agreements, 
five had livestock-share agreements, and three were paying 
cash rent. Much of the difficulty appeared to be associated 
with the crop-share method of renting in the area. 
Another characteristic was the prevalence of large oper-
ating loans on these 49 farms. Operating loans were re-
ported on 38 percent of these farms, and the average dollar 
value of the loans was $793.48 per farm. The average dollar 
value of operating loans on the other 95 farms in the sample 
was $487.50 per farm, and only 16 percent of the operators 
had loa,ns. In most cases the loans were made to purchase 
operating equipment and to cover outlays for feed and fuel. 
Outside of these characteristics there was little indication 
that the 49 farms were different from others in the sample. 
Even the size of the farms did not seem to be appreciably 
different from that of the other farms studied. Differences 
in the provisions of the farm leases were not explored in 
detail, nor were landlord attitudes and opinions toward soil 
erosion control. Therefore, additional inquiry might be ex-
pected to discover numerous other differentiating traits on 
these farms with tenure problems. ' 
MonT GAGE INDEBTEDNESS AND ANNUAl .. CASH OUTLAY 
FOR OPERATING AND LIVING EXPENSES 
Forty-eight percent of the owner-operators in the study 
reported a mortgage debt averaging $3,925.07 per farm."" 
In addition, 23 percent of all operators reported short-term 
debts of $599.20 per farm which had to be repaid within a 
period of 1 or 2 years. 
Forty-three of the operators stated that the high fixed 
costs on their, farms kept them from following erosion con-
trol recommendations. These fixed costs created such a 
pressure for immediate income that additional outlays for 
erosion control practices could not be attempted. For ex-
ample, 25 of the operators indicated that their farm living 
expenses and mortgages had to be paid before additional out-
lays could be made to start erosion control work (table 10). 
Although some of the owner-operators were confident that 
they could borrow additional funds to start the erosion con-
trol practices, they were afraid that by so doing they might 
lose their farms in the event of a general d.ecline in prices. 
t8 The landlords were not InterVIewed to allcertain the indebtedness agairist 
the tenant·operatpd farm~. 
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'I'ABLE 10, REASONS WHY :\lORTG'AGE INDEBTEDNESS OR CASH 
'OUTLAY FOR OPERATING AND LIVING EXPENSES WAS 
REPORTED TO BE AN OBSTACLE TO EROSlON 
CONTROL ON 43 FARMS IN THE IDA·:\lONONA 
SOIL ASSOCIATION AREA, 1950, 
Reasons 
Farm living expenses and debts need 
to be paid before attempting to 
start any erosion control practices 
Co"t of carrying out the erosion control 
practices could be met, but equity 
in the fa"m would be reduced too 
low 
Co>;t of carrying out some of the 
eJOslon control practiceR is too high 
O)lel'ating eXlwnditurcs and outlays for 
purchasing more cattle would he too 
great in relation to the income 
from the farm 
Income from a rented farm is not great 
enough to cover the cost of starting 












erosion control 1_11'_:1_ct_ic_e_" _______ :...-__ -"-__ -'-_._-=2=--__ 
• A satisfactory reason was not ohtained from all of the operators who ex· 
pressed this obstacle, 
Heavy cropping was regarded as very essential until some of 
the pressure for immediate income had been relieved. 
Four of the operators objected to the cost of starting an 
erosion control program during a period of high prices. They 
believed that it would be more desirable to wait until the 
costs of fertilizers, fencing materials, seed, livestock and 
custom operations were much lower before they started such 
a program. Even then, some of the operators did not believe 
that the increased income from conservation practices would 
cover -all of the outlays involved. 
This obstacle seemed to be present on both owner-oper-
ated and tenant-operated farms. Twenty-five of the operators 
who confirmed it were owner-operators, and 18 were tenants. 
The owner-operators stressed the retarding effects of their 
farm-purchase loans, while the tenants emphasized the large 
cash outlays for operating and living expenses. 
The average indebtedness on the 43 farms with this obsta-
cle was definitely greater than that on other farms in the 
sample. The owner-operaters who mentioned the obstacle 
had an average mortgage debt per farm of $5,891, while 
the average for other owner-operators in the sample was only 
~2,818. Likewise, the average dollar value of the operating 
loans on the 43 farms was $672.50 per farm, while that on 
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the other farms in the study was only $565.11 per farm. 
The 43 farms with this obstacle also had two other dis-
tinguishing characteristics. One was the smaller size of the 
farms, and the other the limited livestock numbers. The 
average number of acres per farm for the 43 farms was only 
153 acres, while the average for the other farms in the study 
was 177 acres. The average number of animal units per farm 
on the 43 farms was only 28 animal units, while the average 
for other farms in the sample was 69 animal units. Thus, 
the pressure for immediate income seemed to be reported by 
farmers when land holdings were small and few livestock 
were kept. 
SHORT EXPECTANCY OF TENURE 
Length of interest in the farms varied considerably for 
both owner-operators and tenant-operators in the area. For 
example, 59 percent of the 144 operators in the sample had 
ownership interests in their farms and were concerned about 
the returns for many years in the future-even after their 
heirs would take over. On the other hand, 41 percent of the 
operators had a very short-time interest in their farms or 
were quite uncertain as to their length of tenure. Included 
were tenant-operators who did not have a definite rental 
agreement and owner-operators who expected to sell their 
farms or retire. In this group there were many who did not 
expect to be operating their farms long enough to realize 
any returns from soil erosion control. Twenty-eight of these 
operators stated that they were not interested in their farms 
long enough to start an erosion control program, and that 
they definitely considered this short expectancy of tenure 
an obstacle to erosion control efforts. 
Five of 28 operators in this category said that they would 
prefer to operate another farm and would soon move (table 
11). Four tenants expected a new operator to take over when 
the estate of the deceased landlord was settled, while seven 
others expressed insecurity of tenure because the farm might 
be sold or because they had rented for only 1 year. Nine 
owner-operators either considered themselves too old to make 
a change, or planned to sell their farms in a few more years 
and did not believe that erosion control investments would 
add to the selling price. 
The 28 operators who were confronted with this obsta-
cle had smaller farms. The average size was 142 acres per 
farm, while that of other farms where the obstacle did not 
exist was 178 acres. Some tenants on these small farms were 
anxious to leave as soon as a larger farm could be rented. 
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TABLE 11. REASONS WHY A SHORT EXPECTANCY OF TENURE 
WAS REPORTED '1'0 BE A MAJOR OBSTACLE TO SOIL EROSION 
CONTROL ON 28 FARMS IN THE IDA·:\IONONA SOIL 
ASSOCIATION AREA,- 1950. 
Reasons 
The benefits from erosion control 
would not. be realized because there 
are posslbllltles of moving to a 
better farm next year 
A new operator wlll take over when the 
deceased landlord's estate is settlE'd 
The farm is rented for only one 
year. and future tenure Is uncertain 
The landlord plans to sell the farm, 
and a new operator wlll take over 
The farm Is up for' sale,' and erosion 
control investments will not increase 
Its selling price 
Retirement is planned in a few more 
years 
Old age would not make It worth whUe 
to bother, even if erOSion control 
did pay 
No satisfactory reason 




















Several of the older operators who were about to retire had 
reduced their acreage by renting out part of the land in 
their farms, 
The average age was 43 years for both the 28 operators 
with this obstacle and for the other operators in the sample. 
However, the 28 operators had a higher proportion who 
were advanced in age and about to retire or sell their farms 
and of relatively young tenants with a short expectancy of 
tenure. These young men were not well established on their 
farms, and were shifting from farm to farm each year. Both 
the oldest and the youngest operators seemed to have dif-
ficulty because of short tenure expectancy. 
COMBINATIONS OF OBSTACLES 
It was found that two or more obstacles to erosion con-
trol frequently occurred on the same farm. Also, the same 
combinations appeared frequently. Several of the combi-
nations which occurred most often are mentioned because 
they partially explained why larger erosion losses occurred 
on some of the farms. Three important combinations and the 
frequency of their occurrence are shown in table 12. 
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'lABLE 12. FARM OPERATORS IN THE IDA·llONONA SOIL ASSOCI 
ATION AREA WHO HAD COl1BINATIONS OF OBSTACLES ON 
THEIR FARMS, 1950. 
Obstacle combinations· 
Change in farm enterprises and 
number of acres operated per farm 
Change in farm enterprises, and rental 
arrangement or landlord's cooperation 
Change in farm enterprises, rental 
arrangement or landlord's cooperation, 
Farm operators with each 
Number 
25 




and number of acres operated per farm 14 8 
• Other combinations appeared. but they wen: limited primarily to Individual 
farms. 
The number of acres operated per farm appeared to be 
and one owner.operator who also rented additional land. 
of the major obstacles previously described. Some of the farm 
operators indicated that they would not be able to use high. 
forage rotations unless they had larger farms. They believed 
that the scale of operations on larger farms could be in· 
creased to make beef raising as profitable as the present 
corn· hog system of farming. Difficulties reported in trying 
to increase the farm size were the limited amount of land 
available to buy or rent, and high land prices. Also, some 
operators with small farms could not increase their acreage 
because of existing indebtedness, a labor shortage, old age, 
or even the landlord's objection to renting more land."' 
Conditions which did not test out as major obstacles in 
the study were' often mentioned by the operators in sub· 
stantiating each obstacle combination. Many of the con-
ditions tested, such as risk and uncertainty, the labor supply, 
price expectations, the adequacy of farm buildings, etc., were 
actually subordinate restrictive aspects of the major obsta-
cles. They were not entirely excluded from the realm of 
obstacles to soil erosion control. 
The distinguishing characteristics of the farms which 
had combinations of obstacles are shown in _table 13. With 
few exceptions, the number of animal units, the labor units, 
the total acres operated, the age of operator and the value 
of short-term operating loans "averaged much less for farms 
when one of the obstacle combinations was present than 
when it was not. An exception was the large average dollar 
value of short-term operating loans on farms with the second 
.. For the specifiC reasons why the number of acres operated per farm 
was an obstacle, see appendix table A-8. 
TABLE 13. CHARACTERISTICS OF FARMS IN THE IDA-~IONONA SOIL ASSOCIATION AREA WITH AND WITHOUT 
DIFFERENT COMBINATIONS OF OBSTACLES, 1950. 
Obstacle combinations 
1. Change in farm enterprises and the 
number of acres operated per 
farm 
2. Change In farm enterprises and 
the rental arrangement or the land-
lord's cooperation 
3. Change In farm enterprises, the 
rental arrangement or the land-
lord's cooperation, and the number 





Farm mortgage indebtedness (dollars) 
Short-term operating loans (dollars) 
Age of operator (years) 




Farm mortgap'e indebtedness (dollars) 
Short-term operating loans (dollars) 
Age of operator (years) 




Farm mortgage indebtedness (dollars) 
Short-term operating loans (dollars) 
Age of operator (years) 
Annual erosion loss (tons per acre) 
• A labor unit was the work of one man full time for a period of 1 month. 
Arithmetic 






















































combination. These were tenant-operators who frequently 
borrowed to purchase feed, fuel, seed and other supplies. 
Both owner-operators and tenants were included in the 
first combination. There were six owner-operators, 20 tenants 
and one owner-operator who also rented additional land. 
Fifteen of the 20 tenants had a crop-share rental arrange-
ment. All of the operators with the second and third combi-
nations were tenant-operators. In both cases, all but one of 
the tenants had a crop-share rental arrangement. 
FARMERS' OBJECTIONS TO SPECIFIC EROSION 
CONTROLS 
Although the major obstacles in this investigation re-
lated to adoption of complete erosion control plans, some 
parts of the plans seemed to cause more difficulty than 
others. These difficulties were ascertained by recording the 
number of operators who objected to each recommended 
practice along with reasons why the practice was not ap-
proved." 
High-forage rotations in the erosion control plans intro-
duced many of the obstacles. As shown in fig. 7, 103 of the 
operators in the study disapproved of these rotations. It 
was further discovered that the majority of the reasons for 
disapproval related to the reduction in corn acreage. In some 
cases the corn acreage was considered too low because the 
landlord would not receive enough corn under a crop-share 
rental arrangement. Some operators believed that the amount 
of corn raised on the farm would not be sufficient to main-
tain a livestock program, and they seriously objected to 
buying corn from other areas of the state. Furthermore, the 
increase in hay and pasture land gave rise to several problems 
of marketing the forage, including the problem of acquiring 
and handling enough cattle to utilize more roughage. Other 
objections were that two successive years of corn in the 
rotation caused poor yields the second year and that meadow 
crops, especially bromegrass, would not grow well on the 
hills."" 
28 Two erosion control plans were recommended for ea"h farm so that 
numerous practices of variable intensity were presented to the operators. 
They evaluated the entire list of practices which appeared in both plans 
and indicated their objections to these practices. 
!!II The specific objections of the operators to the recommended practices 
are shown in Appendix A. Not all of the reasons given by the operators 
agreed with the results of experimental findings, although many cited 
obse'rvations and experiences to support their reasons. :>Ievertheless, the 
objections seemed real to the operators and were important enough to keep 





Fig. 7. Number of farms in the Ida-Monona Soil Association Area on 
which different erosion control practices were recommended, but dis-
approved by the operators, 1950. 
Table 14 indicates that the most prominent rotations 
in the area were: (1) corn, oats (sweetclover); (2) corn, 
oats (sweetclover), meadow; and (3) corn, corn, oats (sweet-
clover). These rotations provided for a large acreage of 
corn each year and a limited forage production. In view 
of these traditional rotations, the operators did not believe 
that a shift away from corn production was desirable as 
long as high yields could still be obtained. 
Terracing was another practice which gave rise to many 
of the obstacles. Eighty-seven of the 144 operators in the 
study objected to terracing recommendations (appendix 
table A-19). Thirty-five of the operators claimed that ter-
races were too difficult to install with standard farm ma-
chinery and power. These operators did not believe that it 
would be profitable to invest in additional machinery and 
power, and they did not want to pay the cost of hiring the 
work done because of the high rates charged by custom 
operators. These conditions were even more limiting on 
tenant farms where the cost was not shared by the landlord. 
Other objections to terracing related to the difficulty 
of farming the terraces, once they were installed. Some of 
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the operators believed that too much topsoil would be de-
stroyed while the terraces were being built, thus lowering 
the yields from the terraced land for several years in the 
future. Successful control of water runoff by terracing was 
also questioned because washouts or overflow might take 
place during heavy rains. For these reasons, farmers con-
sidered terracing investments too large and too risky for 
an individual operator to finance. 
While not as many of the farm operators objected to 
contouring as to terracing, 37 of them did disapprove of the 
practice. Seventeen of these operators mentioned that the 
short and crooked rows were very objectionable when corn 
was planted on the contour. Associated with this objection 
was the difficulty of controlling weeds, because the corn 
could not be cross-cultivated. Under the methods of farm-
ing used in 1949, 31 percent of the farm operators were 
check-planting all or part of their corn in straight rows 
up and down the hills. These operators indicated that the 
machinery on their farms would not operate satisfactorily 
if they attempted to follow contour lines. Also, some oper-
ators believed that more labor and time would be expended 
in farming the short rows, and they did not consider their 
labor supply adequate to meet this requirement during busy 
seasons. Despite these objections, however, more farmers 
in the area were following the practice of contouring than 
any other practice considered in the study. 
Contour-fencing was closely associated with contour;-
TABLE 14. DIFFERENT ROTATIONS USED ON FARllS IN THE IDA· 
llONONA SOIL ASSOCIATION AREA FROM 1947 to 1952. 
AND THE FREQUENCY OF THEIR USE. 
Rotations 
Corn. oats (sweetclover) 
Corn. oats (sweetclover) meadow 
Corn. corn, oats (sweetclover) 
Corn, oats, meadow, meadow 
Corn, oats. meadow. meadow, meadow 
Continuous corn 
Oats, meadow. meadow, meadow 
Corn, corn, oats, meadow 
Corn. oats 
Corn, corn, oats, meadow. meadow 
Corn. corn. oats. meadow, meadow, 
meadow 
Corn. oats, meadow, meadow, meadow 
meadow 
Corn. corn. oats 
Corn, oats, meadow, COl'n, oats (sweetclover) 































cUltivation; therefore, many of the operators who did not 
favor contour-cultivation had no reason to favor contour-
fencing. Although this practice had no direct effect upon 
erosion losses, it was necessary on most of the farms before 
other erosion control practices. could be applied. The principal 
objections offered by the operators. related to the large 
amounts of labor required to change the fences and the costs 
of refencing. Other objections included the difficulty of main-
taining fences on the contour and the difficulty of moving 
livestock back and forth from pastures to shelter and water 
if contour-fencing was attempted. A total of 34 operators 
suggested these different limitations to the contour-fencing 
recommendations. 
Only 18 of the operators in the study had objections to 
phosphate fertilizers which were recommended for starting 
new grass or legume seedings on steep upland areas. Seven 
of the operators said that no response was observed when 
commercial fertilizers were used in the past. In most of these 
cases the operators admitted that soil tests had not been 
made before the fertilizers were applied. Other operators 
objected to this practice because the price of commercial 
fertilizers was too high, especially when barnyard manure 
was available for use on the farm. Commercial fertilizers 
were widely accepted by operators in the area, and the re-
ported lack of crop response from these fertilizers generally 
did not seem to agree with experimental findings. 
One of the major objections to grass waterways was 
that the seedings for these waterways frequently washed 
out (appendix table A-23). The high cost of the seed used 
for establishing grass waterways was offered as an ob-
jection by three operators, and one operator disapproved 
because he could not see a financial return from seeding 
water courses to a grass or legume crop. However, very little 
resistance was found to the adoption of this practice. Only 
14 operators in the sample were not in favor of grass water-
ways, and even if waterways were not seeded, the majority 
of the operators lifted plows and cultivators when crossing 
ditches so that a protective cover was left. 
Contour-listing was not considered as an objectionable 
practice by many of the farm operators, but the practice was 
only recommended in the erosion control plans for 30 farms. 
Consequently, the number of observations was not large 
enough to draw conclusions in regard to farmer acceptance 
of this practice. Only 5 of the 30 operators voiced objections 
to contour-listing. These objections pertained primarily to 
the difficulty of controlling weeds and the poor stands of 
corn when lister furrows flooded and remained wet in the 
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spring. Advantages in the form of moisture and soil con-
servation were often stressed by other operators who had 
tried contour-listing. 
This practice, like the others in the study, had both 
advantages and disadvantages. Acceptance or rejection rested 
primarily upon a farmer's knowledge of the results to be 
expected, and how he evaluated the results. Therefore, it 
was extremely difficult to say that one group of farm 
operators was right while others were wrong or lacking in 
information. 
THE GAP BETWEEN FARMERS' OBJECTIVES AND 
PROGRAM OBJECTIVES 
The presence of numerous obstacles to soil erosion con-
trol was one of the reasons for a conflict between program 
objectives and what farmers believed was needed on their 
farms. Operators in the study believed th'3.t some additional 
practices should be followed, but not a sufficient number 
to reach the goal of public programs. 
Two distinct parts were quite apparent in the gap be-
tween farmers' objectives and program objectives. One of 
these was discrepancy between present erosion control ac-
complishments and what farmers expressed as their own 
erosion control objectives (fig. 8). The second was the dis-
crenancy between the erosion control objectives of farmers 
and those of public programs. 
The first part of the gap was broUl?;ht about partly by 
the obstacles previously mentioned, but was also due to a 
time lag. Farmers were confident that some of the difficulty 
caused by the obstacles could be overcome in time. They 
believed that there were worthwhile benefits from soil 
erosion control-so they said that some additional erosion 
control was needed and should be accomplished. 
The second part of the gap between farmer and program 
objectives affected four-fifths of the operators. These oper-
ators were not anxious to bring about as much erosion con-
trol as the Jand use programs recommended. On the other 
hand one-fifth of the operators had as their objectives a soil 
erosion loss as low or lower than the progrsms recommended. 
The disparity between farmer objectives and those of 
public programs could not be attributed entirely to a lack 
of information or a failure on the part of the operators to 
recognize erosion control problems. Many were familiar with 
the different methods of erosion control and also freely 
mentioned numerous soil erosion problems on their farms 
(table 15). The formation of ditches and gullies, the lower 
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70 
El'Osion Losse~ (tons per .. ere) 
Farmers' Objectives 
Differences Between Present Accomplishments 
and Farmers' Objectives 
15 
10 
Fig. 8. Erosion loss on each of the 144 farms arrayed according to de· 
creasing soil losses In tons per acre. Shown In terms of the present situation. 
farmers' objectives and program objectives. Ida·Monona SoU Association 
Area. 1949. 
yields from topsoil losses, and the damages from flooding 
were some of the important problems that these operators 
recognized. 
Although additional education would no doubt modify 
the objectives of the farmers to some extent, they appeared 
aware of the erosion control benefits. Some of the benents 
most often advanced by operators in this study were the 
larger yields resulting from a reduction in topsoil losses, less 
difficulty in performing field operations if gullies were con-
trolled, and moisture conservation associated with an erosion 
control program (table 16). These reasons indicated that 
farmers did have an appreciation of the recommendations, 
even though they were not willing to follow them. Only 12 
percent of the operators said that they did not expect bene-
fits from using more control measures. 
The protection of other farmers from water runoff and 
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TABLE 15. THE MOST IMPORTANT SOIL ERU810N l:'hVtlLE;\!,; 
EXPRESSED BY FARM OPERATORS IN THE IDA.1\fONONA 
SOIL ASSOCIATION AREA. 1950. 
Farm opera tors expressing 
each problem 
Soil erosion nroblems 
Ditches and gullies make land 
ditflcult to farm 
Loss of topsoil is lowering vie Ids 
Flooding of the bottomlands is 
lowering production 
Tenure conditions force overcropping 
Farms are so steep that erosion 
control is difficult 
Cost of treating gullies is excessive 
Moisture loss from solI erosion is 
causing yields to decline 
Loss of organic matter from soil 
erosion is causing yields to decline 
'Vater runoff coming In from the 








• Some operators expressed more than one problem. whlIl' 42 ~aid no 
serious erosion control problem existed on their farms. 
TABLE 16. BENEFl'l'S EXPECTED FRO)[ SorL EROSION CONTROL 
BY FARM OPERATORS IN THE IDA-;\fONONA SOIL 
ASSOCIATION AREA. 1950. 
Farm operators expressing 
each benefit 
Soil erosion control benefits 
Number" 
Will help increase yields 5;; 
Saves the topSOil ' 41 
Prevents guIlles 36 
Makes land easier to farm 8 
Helps to save moisture 
Increases the farm Income 
Lowers the labor reqUirements 
Increases the amount of productive land 
on the farm 
Helps to build up the farm 
Protects the neighbors below 1 
Prevents flooding 1 
Saves the soil for future generations 1 















• Some of the operators expres"ed more than one benefit from soil erosion 
control. 
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flood damages received little emphasis from the farm oper-
ators. Very few suggested that additional erosion control 
measures should be followed for this purpose alone. Two-
thirds of the operators in the study said that no additional 
erosion control practices were needed to protect others (table 
17). Those who did suggest additional practices often 
mentioned earthen dams, which technicians did not generally 
regard as a satisfactory control measure in this area. This 
limited concern over the off-site damages caused by water 
runoff seemed to account for some of the disparity between 
the erosion control objectives of individual farm operators 
and those of public programs. Indeed, it demonstrates a 
difference in public and private interests. 
TABLE 17. EROSION CONTROL NEFJDS FOR THE PROTECTION OF 
OTHERS, AS SUGGESTED BY 144 FARM OPERATORS IN 











Np practices needed to protect others 





















It would seem that the first difference-that between 
present accomplishments and the erosion control objectives 
of farmers-might not be very serious. These farmers were 
desirous of bringing about more erosion control. With the 
aid of assistance from public agencies over a period of time, 
a continuation of accomplishments might be expected. If 
the retarding effects of the obstacles do not change, it ap-
peared that farmers might still proceed toward their own 
erosion control objectives, even with the many obstacles 
discovered. 
On the other hand, the second difference-that between 
farmer objectives and those of public programs-appeared 
to be a very difficult one to bridge, Mter public programs 
progressively reach this point, their efficiency might be seri-
ously impaired because the obstacles loom so great that 
farm operators are not even willing to strive for more erosion 
control. In such a situation, public assistance in overcoming 
the obstacles would seem to be essential. 
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SOME SUGGESTIONS FOR OVERCOMING OBSTACLES 
TO EROSION CONTROL 
Numerous methods for overcoming obstacles were sug-
gested by the operators whose erosion control accomplish-
ments approximated program recommendations."" It was ap-
parent that some of these methods might work on other 
farms in the area, but this was not necessarily true for all 
of the remedial measures su~gested. Nevertheless, the ones 
mentioned by the operators had been used by them and ap-
parently had helped them overcome some of their difficulties. 
Farmers who had !,!uccessfully made changes in their 
farm enterprises were not restricted by the risk and un-
certainty of a livestock program or the size of the capital 
outlays required under a livestock system of farming. Some 
of these operators were just individuals who willingly as-
sumed more risk and uncertainty in an effort to increase 
their farm incomes. Others, however, were more conservative, 
but they believed that the following methods reduced the 
risk and uncertainty of livestock farming: (1) custom-feed-
ing of livestock on pasture, and pasturing cattle for others, 
so that the losses from death. disease or a decline in prices 
were shifted to cattle owners; (2) raising beef calves from 
breeding stock on pasture, with the alternatives of selling 
the calves or buying grain to feed them; (3) buying only 
young calves, and either carrying them on roughage feeds 
or grain-feeding them on pasture; and (4) utilizin~ rough-
ages with dairy cattle so that the receipts from the dairy 
enterprise were forthcoming throughout the year. Certainly 
additional research on the risk and uncertainty attached to 
various systems of livestock farmin~ would be helpful to 
farmers in selecting a desirable livestock program. 
Methods of obtaining capital to increase the number or 
change the kind of livestock on farms were: (1) borrowing 
from lending agencies or private individuals in the area, 
(2) accumulating savings under a gradual program of erosion 
control and (3) having the landlord contribute part of the 
capital for livestock under a livestock-share lease. Some of 
these methods were not used extensively throughout the 
area, but they were alternatives which seemed to overcome 
the capital limitations assochted with livestock farmin~. 
Often when land or capital assets had been inherited by the 
operator, the problem of obtaining additional capital did not 
seem as important. 
'" RE'medlal suggestions could also be advanced from other studies dealing 
with tenure, farm financ<" farm size and livestock problems. However. 
since no effort was made in this study to determine how satisfactorY these 
proposals might he on farms In the area of this study. they are noi elabo· 
rated In detail. . 
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Suggestions on how to change the likes and dislikes of 
farmers for certain kinds of livestock were very few. How-
ever, the recommended erosion control programs did not 
necessarily limit the operators in their enterprise selection. 
Preferences were often closely allied with the income ex-
pected from the chosen enterprises. Furthermore, operators 
often expressed a preference for one type of livestock enter-
prise over another if, in their opinion, they possessed su-
perior technical knowledge on how to carry it out. In this 
respect, educational programs might do well to impart techni-
cal information on farm enterprise selection and manage-
ment at the same time that they give assistance on how to 
design and layout erosion control practices. 
Tenant farmers who had been successful in erosion con-
trol. generally had livestock share rental arrangements, or 
had landlords who were willing to assume a major portion 
of the additional costs. Two tenant-operators in the study 
had definite agreements with their landlords for dividing 
the additional erosion control costs. The temmts used their 
own labor, power and machinery to carry out the practices, 
while landlords paid tenants a flat rate per rod for building 
terraces and also furnished grass or legume seed and fencing 
materials. The tenants believed that this method of sharing 
costs was in line with the benefits received; consequently, 
they were willing to follow through with an erosion control 
program. 
The presence of a livestock-share lease did not neces-
sarily assure the carrying out of the erosion control prac-
tices, but these leases generally did provide for a more def-
inite and satisfactory method of sharing the additional costs 
and returns to the farm business. A closer working relation-
ship and a feeling of joint responsibility also seemed to be 
associated with some of these livestock-share arrangements. 
On other tenant farms the landlords were so interested 
in bringing about more erosion cqntrol that they were will-
ing to assume most of the additional cost. When these land-
lords were fortunate enough to have tenants who willingly 
carried out the practices, accomplishments were great. Some-
times, however, the tenants would not carry out the prac-
tices, even if they were listed in the provisions of a written 
lease. But this seemed to be a temporary problem because 
the landlords could generally find a more cooperative tenant 
who would follow an erosion control program. 
Quite the reverse of the above situation was found on 
many tenant-operated farms where tenants stated that the 
landlords were not in favor of soil erosion control. How-
ever, landlords were not interviewed in this study. This is 
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an area of investigation that deserves additional research 
if the objections are to be reduced. 
The limited number of ideas for overcoming the tenure 
obstacle on rented farms seemed to stem from a poor under-
standing of what constitutes an equitable rental arrange-
ment. Although this might be described as an arrangement 
whereby the reward to anyone resource owner must be based 
on the marginal productivity of the resources which he con-
tributes, the present status of existing leases in relation to 
this concept has not been empirically determined. Even in 
the absence of soil erosion control efforts, important leasing 
problems remain unsolved. Tenants and landlords who do 
not know what the distribution of costs and returns should 
be certainly have no basis for establishing an equitable con-
tract under an erosion control program, even if a lease rider 
would serve as a means for carrying it out. 
Operators in the study who did not believe that their 
mortgage indebtedness or high operating costs kept them 
from controlling soil erosion either were in a very favorable 
financial position or else used some of the following means 
to relieve the pressure for immediate income: (1) They 
amortized their farm purchase loans over a long period of 
time so that a large portion of the farm income in anyone 
year was not required to meet principal and interest pay-
ments; (2) they gradually established an erosion control 
program over a long period of time so that the additional 
cash outlay during anyone year was not large and livestock 
were increased from a small herd of breeding stock; (3) they 
had tenure arrangements which made them reasonably 
certain of regaining capital investments in the land; (4) they 
obtained financial assistance through the PMA conservation 
program to defray part of the costs of soil erosion control 
practices; and (5) they assumed the risk and uncertainty of 
borrowing funds for land improvement. 
A large income from the farm or windfall gains in the 
form of inheritance also alleviated the pressure for immediate 
income and became a source of capital available for making 
additional investments in the land. Lack of capital was not 
only associated with the structure of fixed costs on the farm 
and the availability of credit, but also with the annual farm 
income received by the operators. Prosperity in farming 
seemed to be responsible for many of the outlays to 
bring about soil erosion control, and all measures which 
strengthened the relative position of agriculture in the 
economy, from the standpoint of farm income and security 
for the future, greatly encouraged erosion control invest-
ments. 
988 
The operators who were not restricted in their erosion 
control accomplishments because of short expectancy of 
tenure either had a lifetime interest in their farms or were 
confident that they could operate them long enough to realize 
returns from soil erosion control. Some operators had been 
able to purchase their farms, thus increasing their ex-
pectancy of tenure. On these farms the operators were often 
concerned about the productivity of their land for many 
years in the future, even after heirs would take over. A 
desire to provide a favorable opportunity for a son or son-
in-law strongly encouraged erosion control efforts. . 
Even though other owner-operators planned to sell their 
farms, they expected to farm long enough to realize increased 
production from the erosion control practices. They also ex-
pected erosion control to help obtain a higher selling price 
for the land. Relatively higher prices for farms with many 
soil improvements did stimulate investments in the land, 
and in some instances land appraisal which led to a higher 
selling price for an improved farm also indirectly aided in 
the process. 
Most of the tenant-operators who had a family relation-
ship to their landlords seemed reasonably certain of a long 
period of tenure. Family ties aided considerably in over-
coming the obstacle of short tenure expectancy. Likewise, 
amiable landlord-tenant relationships seemed to guarantee a 
more secure tenure position. In the absence of written con-
tractual agreements of a long-term nature, expectancy of 
tenure was based largely upon these less tangible social con-
nections. 
. Although one logical method for overcoming this obsta-
cle would be to have landlords offer compensation to de-
parting tenants for unused investments in the land, this 
was not attempted on any of the farms in this study. It was 
extremely difficult for landlords and tenants to determine 
the value of different erosion control outlays over a period 
of time. As a result, very few solutions were offered for 
problems arising from uncertainty of tenure. . 
Finally, from over-all considerations, these remedial 
methods need to be expanded to include many more possi-
bilities. Then all the alternative methods need to be tested 
and tried before efforts are made to encourage their adoption. 
In bringing about a solution to the erosion control problem, 
an educational program plays an important role along with 
additional research. Only through a complete understanding 
of the methods for overcoming obstacles can farmers evaluate 
alternative lines of action. 
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APPENDIX A. SUPPLEMENTAL TABLES 
TABLE A-I. FARMS INCLUDED IN THE PROGRAMS OF SOIL CON-
SERV ATION DISTRICTS AND THE AGRICULTURAL CONSER-
VATION PROGRAMS OF THE P. M. A. IN 10 COUNTIES 
OF WESTERN IOWA DURING 1949.· 
Farms with active I Farms in A. C. P. 
Total soil conservation programs of the 
Counties number diRtrlct plans P. :"II. A. of 
farmst Ipercent-, I Percent-~unlhpr age of ~umb"r age of 
total total 
I I I 
Crawford I 2,746 H4 I 19 2,144 I 78 Fremont 2,132 264 I 12 1.145 I 54 
Harrison I 2,949 436 I 15 1.988 I 67 
Ida I 1,580 142 I 9 1.~12 I 83 
Mills I 1.732 233 I 13 533 
I 30 
Monona I 2,461 501 20 1,813. I 74 
Plymouth I 3,271 90 I 3 2,568 I 79 
E. Pottawattamie I 1.R93 ~04 I 18 966 I 57 
W. Pottawattamle I 2:105 34i I 16 1,326 I 63 
I I I Shelby 2.458 327 I 13 1.860 I 76 




Total of 10 counties 26,530 3,733 14 17,837 I 67 
• Table was produced from data furnished by the Soil Conservation Service, 
State Office, Ames, Iowa, and the Production and :"I[arketing Adminis-
tration, State Office, Des :"I[olnes, Iowa. 1950. 
t The total number of farms per county Is based upon data furniShed by 
the State Office of the Production and :"IIarketing Administration, Des 
:"I[olnes, Iowa, for 1949. 
TABLE A·2. DATES SOIL CONSERVATION DISTRICTS WERE 


























• Table was produced from information furnished lly the Soil Conservation 
Service, State Office, Ames, Iowa, 1950. 
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TABLE A.g. FARMS ON WHICH DIFFERENT TYPES OF PRACTICES 
WERE COMPLETED UNDER THE AGRICULTURAL CONSERVATION 
PROGRAMS OF THE PRODUCTION AND MARKETING 
ADMINISTRAION IN 10 COUNTIESt OF WESTERN 
IOWA DURING 1949. t 
Kind of practice 
Green manure cover crops 
Contouring intertilled crops 
Fertilizers 
Establishing- grass waterways 
Seeding grasses or legumes On cropland 
Liming 
Construction of dams for erosion control 
Terracing 
Establlshlng grass headlands 
Establishment of Improvement of 
permanent pasture 
Construction of open farm drainage ditches 
Tile drainage 
Diversion terraces 
\Veed control on farm land 
Number 
































t The following counties were ihcluded: Crawford, Fremont, Harrison. Ida, 
Mills, Monona, Plymouth, Pottawattamie, Shelby and Woodbury: 
t Table was produced from data furnished by the Production and :'ITarketln" 
Administration, State Office, Des Moines, Iowa, 1950 . 
• Less than 1 percent. 
TABLE A·4. PARTICIPATION AND PAY!\IENTS UNDER THE AGRI· 
CULTURAL CONSERVATlON PROGRAM OF THE PRODUCTlON 
AND MARKETING ADMINISTRATlON IN 10 COUNTIES 
OF WESTERN lOW A, 1949.· 
Total 
Counties Farms Total farms gross program participating In county payments 
(Number) (Number) (Dollars) 
Crawford 2144 2746 145,746 
Fremont 1145 2132 104,129 
Harrison 1988 2949 140,072 
Ida 1312 1580 85,256 
Mills 533 1752 68,691 
Monona 1813 2461 1?4.6~9 
Plymouth 2668 3271 154,868 
E. Pottawattamle 966 1693 104,364 
W. Pottawattamle 1326 2105 102.~9t 
Shelby 1860 2458 126,445 
Woodbury 2182 3383 169.810 
Area total 154,567 231.026 1.326.431 
• Table was produced from data furnished by the Production and ~larketing 
Administration, State Office, Des Moines, Iowa, 1950, 
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TABLE A·5. FARM PLANS BY SOIL CONSERVATION DISTRICTS IN 

























* Table was produced from Information furnished b~· the Soil Conservation 
Service, State office, Ames, Iowa, 1950. 
TABLE A-6. NUMBER OF FARMS ON WHICH PRACTICES WERE CARRIED OUT UNDER THE AGRICULTURAL 
CONSERVATION PROGRAMS OF THE PRODUCTION AND :\IARKETING ADMINISTRATION IN 10 COUNTIES 





I Harri-I Ilfononal r:jJ'th I East I West I Shelby I Wood-ford mont Ida ~On Mills Pott. Pott. bury 
Green manure 1742 683 1096 1711 - 1377 2368 - 1051 1200 1910 
Contouring intertilled 
340 633 crops 899 - 1197 - 371 726 1082 682 874 
I 
Fertilizers 403 191 331 257 121 471 540 - 336 562 417 
Establishing grass 
waterways 527 159 357 78 180 184 314 380 254 593 252 
Seeding grasses or 
legumes on cropland 711 484 -- - - 554 - - - - -
Construction of farm 
dams for erosion 
control - 265 - 232 - - 62 - - 101 328 
Liming materials 199 142 150 3 128 - 81 539 18 258 5 
Terracing 51 209 13 47 128 35 15 86 138 86 48 
Establishing grass 
headlands - - 128 46 78 - 49 308 - 150 90 
Establishing or Improve. 
ment of permanent 
pasture or prevention 
of erosipn on steep 
161 313 slopes -
-
.-
- - - - -
-. 
Construction of open 
farm drainage ditches - 99 - 35 29 103 - 33 35 - 93 
Tile drainage - - - - - - - 18 - - -
Diversion terraces - - -
-
9 - - - - -
Weed control on farm 
land - - - - - 4 - - - - -






TABLE A·7. REASONS WHY THE PRICE CHANGE EXPECTED BY 
EACH OPERATOR WAS REPORTED TO BE AN OBSTACLE 
TO EROSION CONTROL ON 39 FARMS IN THE IDA. 
MONONA SOIL ASSOCIATION AREA, 1950. 
Farm operators expressing each 
Reasons 
Cattle prices will decline very soon, 
so more cattle would not be 
profitable 
The general price level will soon drop: 
therefore Investments In the land are 
not desirable now 
Livestock prices will drop, but corn 
and small grain prices will remain 
the same 
Corn prices will, soon Increase 
The prices received by farmers will de. 
cline but not prices paid. therefore 
farm incomes will be low 
The possibility of lower livestock prices 




• Some operators did not give a satisfactory reason. 







TABLE A·S. REASONS WHY THE NUMBER OF ACRES OPERATED 
PER FARM WAS REPORTED TO BE AN OBSTACLE TO 
EROSION CONTROL ON 49 FARMS IN THE IDA·MONONA 
SOIL ASSOCIATION AREA, 1950. 
Farm operators expressing each 
Reasons 
A larger farm Is needed to follow 
an erosion control program 
Additional land Is needed, but renting 
Is dlfficcult 
There Is no additional lAnd available 
to buy or rent at a reasonable price 
More cropland is needed to Increase 
the corn acreage 
The Indebtedness on the farm is too 
great to purchase additional land 
Additional land Is needed, but more 
labor would be required to operate 
additional land 
More land Is needed, but it could 
not be handled because of old age 
The landlord would object If more 
land were operated 
The farm equipment on hand Is not 
adequate to operate' the additional 
land needed 























TABLE A·9. REASONS WHY THE :lrACHINERY A!'ID POWER WAS 
REPORTED TO BE AN OBSTACLE TO EROSION CONTROL ON 
35 FARMS IN THE IDA·MONONA SOIL ASSOCIATION 
AREA, 1950. 
Reasons 
The machinery and power on the 
farm is Inadequate for the erosion 
control program, but the cost of 
changing machinery is too high 
The corn Dicker and binder on the 
farm would not work if some of the 
practices were followed 
The machinery and power on the 
farm is InadeQuate, but farming 
with the present machinery and 
power Is preferred 
The machinery on the farm would 
not successfully control weeds If 
the erosion control plans were followed 
There would be too much work In 
throwing the soil up the hill 












• Some of the operators did not give a satisfllctOtT rell8on. 
TABLE A·10. REA SO !'IS WHY THE FIELD AND ROAD LAYOL'T WAS 
REPORTED TO BE AN OBSTACLE TO EROSION CONTRO[, 
ON 33 FARMS IN THE IDA·MONONA SOIL ASSOCIATION 
AREA, 1950. 
Reasons 
The present field boundaries and 
roads would cause too many short 
rows and small fields if the erosion 
control plans were followed 
The farm has so many nltches that 
there would be too man~' short rows 
and small fields 
The shape of the farm would make 
some of the practices Impractical 
The small size of the farm would 
cause too many short rows If 
some of the practices were followed 










It would be too difficult to get from 
one field to another, If the erosion 
control program were adopted 1- 3 
.' Some of the operators did not give a satlsfnctory reason. 
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TABLE A.11. REASONS WHY THE RISK AND U"",CERTAI"",TY I"",TRO-
DUCED BY SOIL EROSION CONTROL WAS A"", OBSTACLE OX' 
23 FARMS IN THE IDA·MONONA SOIL ASSOCIATION 
AREA, 1960. 
Reasons iFarPl operators expressing each I Percentage Number- of 23 sample 
farms 
The cattle required would be too 
risky due to price change 
A low equity -In the farm would 
make an investment in livestock and 
soil building practices too risky 
The livestock reouirpd would be too 
risky due. to death losses 




TABLE A-12. REASONS WHY THE ADEQUACY OF THE BUILDINGS 
WAS REPORTED TO BE AN OBSTACLE TO EROSION CONTROL 
ON 22 FARlfS IN THE IDA·MONONA SOIL ASSOCIATION 
AREA, 1950. 
Reasons 
Additional buildings would be needed, 
and the landlord would not furnish 
them 
Additional buildings would be needed, 
and prices are too high to bulld now 
Additional buildings would be needed, 
but other financial obligations must 
be met first 
- No reason given by 4 operators_ 











TABLE A-13. REASONS WHY THE INFLUENCE OF CUSTOM AND 
INERTIA WAS REPORTED TO BE AN OBSTACLE TO 
EROSION CONTROL ON 18 FARMS IN THE IDA-
"IONONA SOIL ASSOCIATION AREA, 1950. 
Reasons 
It would be better to see how the 
practices work out for others in 
-the community before trying them 
AI! of the farmers in the neighborhood 
oppose soil conservation practices 
Some of the neighboring farmers 
have tried the practices and have 
quit using them 
The neighbors would laugh if the 
practices were tried 
Some of the neighbors refuse to do 
custom work for those who contour 
and terrace because it is hard on 
their machinery and the short row" 
are hard to farm 
Other farmers in the neighborhood 
would not cooperate in testin/;" out 
some of the practices . 
• No reason ~iven by 1 operator. 












TABLE A-14. REASONS WHY THE LABOR SUPPLY WAS REPORTED 
TO BE AN OBSTACLE TO EROSION CONTROL ON 13 FARMS 
IN THE IDA-MONONA SOIL ASSOCIATION AREA, 1950. 
Reasons 
Additional labor would be required if 
erosion control plans were followed, 
and wages arc too high 
Additional labor would be required if 
erosion control nlans were followed, 
but old age prevents harder work, 
and hired labor is too much bother 
Additional labor would be required if 
tbe erosion control plans were 
followed, but hired labor is 
incompetent 
• No reason given by 3 operators. 












TABLE A-15. REASONS WHY THE COOPERATION OF NEIGHBORING 
FARMERS WAS REPORTED TO BE AN OBSTACLE TO EROSION 
CONTROL ON 11 FARMS IN THE IDA-MONONA SOIL 
ASSOCIATION AREA, 1950. 
Reasons 
The cooperation of neighhoring 
farmers is needed, it Is doubtful 
If they would control water runoff 
The neighbors do not try to keen water 
from draining on other farms 
• No reason given by 2 operators. 









TABLE A-16. REASONS WHY THE ABILITY TO SHIFT EROSION 
LOSSES WAS REPORTED TO BE AN OBSTACLE TO EROSION 
CONTROL ON 10 FARMS IN THE IDA-MONONA SOIL 
ASSOCIATION AREA, 1950. 
Reasons 
The landlord owns the farm, 
therefore erosion control Is the 
landlord's responsibility 
The farm will be sold, and the 
loss Shifted to the new owner 
There will not be a loss if a tenant 
moves in one or two years 
The present rental arrangement 
makes it necessary for the landlord 
to bear the loss 
• No reason given by 1 operator. 











TABLE A-17. REASONS WHY THE AVAILABILITY OF CREDIT WAS 
REPORTED TO BE AN OBSTACLE ON SIX FARMS IN THE IDA· 
MONONA SOIL ASSOCIATION AREA, 1960. 
Reasons 
Additional credit cannot be obtained 
from the local banks today 
The livestock and equipment on the 
farm are mortgaged, and additional 
credit cannot be obtained from 
any source 
Farm operators expressing each 
Number 
2 




TABLE A-IS. REASONS WHY FARM OPERATORS IN THE IDA· 
MONONA SOIL ASSOCIATION AREA OF WESTERN IOWA 
OBJECTED TO HIGH-FORAGE ROTATIONS, 1950. 
Reasons 
The rotations are too low in corn 
Two successive years of corn in the 
rotatIQn cause a poor yield the second 
year 
The corn acreage would be too low 
under a crop share lease 
There is too much hay and pasture 
in the rotations 
The bromegrass in the rotations does 
not grow well on hills 
The rotations do not . Include enough 
corn for the number of livestock 
required 
The rotations have too much corn 
The rotations do not provide for 
enough permanent pasture 


















TABLE A-19. REASOXS WHY FARi\! OPERATORS IX THE IDA-
lfONONA SOIL ASSOCIATION AREA OBJECTED TO 
TERRACING', 1950. 
Terraces are too difficult to Install 
and farm with the machinery and 
power now on hand 
Terracing costs are not shared by 
the landlord 
The Installation of terraces reduces 
the fertility of thE' hmd 
It is difficult to get someone to 
Install terraces 
Terraces break through and caU>le 
more erosion 
The cost of installing tl'rraces is 
too high 
Terraces are not suited for farm 
land, but are suited for pastureR 
\Yeed control Is difficult with terraces 
The farm doesn't lie right for terraces 
Terraces don't drain well enough 
so that thev can be farmed 


















TABLE A-20. REASONS WHY FARM OPERATORS IN THE IDA- --
MONONA .SOIL ASSOCIATION AREA OF WESTERN IOWA 
OBJECTED TO CONTOURING, 1950. 
Rea~ol1~ 
Contouring causes short and crooked 
rows 
Contouring makes weed control difficult 
Contouring causes more soil to wash 
away because tile water concentrates 
In the furrows and breaks through 
Contouring causes too much extra work 
Contouring will not work on a small 
farm 
The farm machinery will not work on til<' 
contour 
The landlord objects to contouring 
Contouring will not work unless the 
fields are terraced 
Drilled corn on the contour Is hard 
on the land 















TABLE A-21. REASONS WHY FARM OPERATORS IX THE ID_,-
MONONA SOTL A~SOCIATION AREA OF WESTERN IOWA 
OBJECTED TO CONTOUR-FENCING, 1950. 
Reasons iFarm operators expressing each I PerceRtage I Xumber of 144 sample 
____________________________________ ~---i I farms 
I 
Too much additional lllbor would be 
required to change the fences anci 
the cost of change would be high 
Fences are hard to maintain on 
the contour 
Fences along contour lines cause too 
many Irregular-shaped fields 
Contour fencing makes It difficult to 
get livestock to shelter and water 
Internal fencing is not needed on the 
farm 






TABLE A-22. REASONS WHY FAR)'I OPERATORS IN THE ID,\· 
MONONA SOIL ASSOCIATION AREA OF WESTERN IOWA 
OBJECTED '1'0 COMMERCIAL FERTILIZERS, 1950. 
Reasons 
There was no response when commercial 
fertlllzers were tried 
The cost of commercial fertlllzer~ 
is too high 
Barnyard manure is preferable to 
commercial fertilizers 
If commercial fertilizers are used once 
their use must be continued 
Thc cost of commercial fertilizers 
is not shared by the landlord 
The landlord would not approve of 
the use of commercial fertilizers 
Commercial fertilizers are not needed 
on the type of land in the farm 









TABLE A·23. REASONS WHY FARM OPERATORS IN THE IDA-
MONONA SOIL ASSOCIATION AREA OF WESTERN IOWA 
OBJECTED TO GRASS WATERWAYS, 1950. 
Reasons 
Grass-legume seedings for grass 
waterways are hard to establish 
The cost of establishing grass 
waterways is too great 
There Is no return from grass 
waterways 
Grass waterways cause gullies 
to cut deeper 
Farm operators expressing each 
Xumbcr 
3 





APPENDIX B. NOTES ON METHODOLOGY. 
TABLE B-l. EROSION CONTROL RECO:lIMENDATIONS FOR l<'ARMS IN THE IDA-MONONA SOIL ASSOCIATION 
AREA OF ~WESTERN IOWA, 1949. 
"Class I Class III 
Soli unit I 
CIa"" II 
Slope (percent)t 0-1- 2-4 I 5-8 






5-8 I 9-13 I 9-13 
2. 3 0, 1. 2, 3 0, 1. 2 
Rota- Rota- Rota- I Rota-I Rota-\ Rota- I Rota- I Rota-
Practices tions tlons tions tions tlons tions Hons tions 
(1) Ida silt loam XoneU 1-1-3 1-1-3 I -(13) Turin silt loam t tt Contour' 1-1-2 ,1-1-2 1-1-3 I 
(22) Dow slit loam Cont. list' 2-1-2 I 2-1-2 2-1-2 I 
Terraee 2-1-2 I 2-1-2 I 2-1-2 ! 
! 
I 
I I I I (3) Castana silt loam ".:':one 1 1-1-2 I 1-1-3 I - I (19) Ute silt loam Contour 1-1-2 I I 1-1-2 I 1·1-3 I (14-3) Forbes-Castana Cont. list I 1-1·2 I r 1-1-2 I 1-1-2 I Terrace 2-1-2 I I 2·1-2 I 2·1-2 
I I I I (10) Monona silt loam )<one 1-1-2 1-1-3 I I 1-1·3 I - I 
:llarshall Contour 1-1-2 1-1-2 0-1 ¥,,-1-1-1) I 1-1-2 I 1-1-2 I 
Cont. list 2-1-2 2-1-2 (1-1 %-1-1-1) I 2-1-2' I 1-1-2 I 0-1-1) I I I 
Terrace 2-1-2 2-1-2 (1-1%-1-1-1) I 2-1-2 I 2-1-2 I 
I 
(1-1-1) I 
I I I I (20,93,40,79) Shelby silt loam )<one I - I - I - I 1-1-3 (23) (24) Burchard Contour 1-1-3 I 1-1-3 1-1-3 (33) Steinauer silt loam Terrace 2-1-2 I 2-1-1 I ! 1-1-3 I 1-1-3 (60) Malvern silt loam I I I I 
- ------
- --
I I I I (12) Napier silt loam None 2-1-1 U 2-1-2 2-1-2 I I I I (170) )<apier-Castana slit I I I 
loam Contour 2-1-1 2-1-2 I I I I (21) Ticonic silt loam tt It Cont. list 2-1-1 2-1-2 I I I I (212) Kennebec slit loam Terrace 2-1-1 2-1-2 I I I I 
(15) Hornick slit loam I 2-1-:_ I 
I I I I Xone I I I 
(17) McPaul silt loam I I I I (18) Napier-McPaul siI!J()am 
--------
I I I 
Fertilizers: Apply phosphate fertilizers Ull a II steep slopes for new seedlings. 
• Limit contour cultivation and contour listing to slopes not in excess of 200 feet In length . 
•• The land classes are those frequently referred to b" some soil scientists as land-capability classeR. See: U. S. Dept. 
Agr. Farmers' Bu!. No. 1853, "Classifying land for conservation farming." 1943. 
t Percent slope is the number of feet rise or fall in 100 feet of horizontal distance expressed as a percentage. 
t Classes for past erosion are as follows: 0 - no apparent erosion: 1 - less than 25 percent of the topsolJ removed: 
2 - 25 to 50 percent of the topsoil removed; 3 - 50 percent or more of the topsoil removf>d. 
U A 2-1-1 rotation meanS 2 years of row crops, 1 year of small grain and 1 year of meadow. 
tt Not suitable for cultivation. 
ttt Turin silt loam now mapped with Ida silt loam sometimes as a hench or stream terrae" pha;;e. 





TABLE r1..1 (Continued) 
-
Sol! unit Class IV 
14-17 118-24 
0.1.2,31 0-1 
Rota- I Rota-tions tlons (1) Ida slit loam 0-1-3 0-1-3 (13) Turin s!lt 10amtH - I 
-(22) Dow s!lt loam 1 
1 
(3) Castana slit loam 0-1-3 I 0-1-3 (19) Ute slit loam 
- I -(14-3) Forbes-Castana I 
1 





(20,93,40,79 Shelby slit loam I (23) (24) Burchard I (33) Steinauer silt loam r (60) Malvern slit loam r 
(12) Napier silt loam I I (170) Napier-Castana silt r 
loam I 
f 21) Tlconic silt loam tt tt I (212) Kennebec silt loam I 
I (15) Hornick slit loam I (15) McPaul sl't loam I 
(18) _~pler-:\!cl>1lIl1 silt loam _ I 
Clas,; VI and Class VII 
9-17 18-24 25-30 5-13 14-17 18-2 
4 ~L ~ 
--
4 3 ~ 
X xtt X 
---- --- ---
---------










X X X 
---------------
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Fig. B.I. Example of aerIal photograph for one sample farm. 
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Fig. B-2. Example of detailed soil map used to design erosion control 
plans. 
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Examples of erosion control plam lor larms in the lda-
Monona Soil Association Area. 
PLAN NU)fBEH I 
(l\IAXI:\IUM ACREAGE OF CORN AND S",IALL GRAIN) 
Shelby County Cass Township Section Number 15 
Farm Number 4 
Et'osion Oontrol Practices 
1. All field operations are to be performed on the contour. 
2. Grass waterways are to be established by using grass-legume 
mixtures. The location of these waterways is shown on the aerial 
photograph of the farm. 
3. Terraces are to be established in treatment area B. The location 
of these terraces is shown on the aerial photograph of the farm. 
4. Phosphate fertilizers are to be used on all steep slopes for new 
seedings. It is suggested that soil tests be made before these ferti-
lizers are applied. . 
5. Fences are to be placed on the contour when it is necessary to 
fence for livestock. 
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6. Treatment area A is to be contour-listed when used for corn. 
7. The following rotations are to be followed: 
Treatment Size Practices Romtion 
Area (Acres) 
A 28 Contour list C·O-M·M 
B 26 Terrace C-C-O-M·M 
C 58 O-M-M-M 
D 7 Contour C-C-O-M-M 
E 8 O-M-M-M 
F 6 Contour C-C-O-M 
G 7 Woodland 
H 12 Homestead, 




Estimated average acreage per ~·ear under the plan; corn 23 acres; oats, 
32 acres; meadow, 78 acres; permanent pasture, 8 acres. 
PLAN X mlBER II 
()IINDIU)[ USE OF MECHANICAL PRACTICES) 
Shelby County Cass Township 
Farm Number 4 
E!'osion Oontrol Practices 
Section Number 15 
1. All field operations are to be performed on the contour. 
2. Grass waterways are to be established by using grass-legume 
mixtures. The location of these waterways is shown on the aerial 
photograph of the farm. 
3. Phosphate fertilizers are to be used on all steep slopes for new 
seedings. It is suggested that soil tests be made before these ferti-
lizers are applied. 
4. Fences are to be placed on the contour when it is necessary to 
fence for livestock. 
5. The following rotations are to be used: 
Treatment Size Practices Rotation 
... rea (Acres) 
A 28 Contour C-O-M-M-M 
B 26 Contour CoO-MoM 
C 58 O-M-M-M 
D 7 Contour C-C-O-M-M 
E 8 O-M-M-M 
F 6 Contour C-C-O-M 
G 7 Woodland 
H 12 Homestead, 
roads and waste 
I 8 O-M-M-M 
Total 160 
Estimated average acreage per year under the plan; corn, 18 acres; oati;, 
32 acres; meadow, 83 acres; permanent pasture, S acres. 
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TESTS OF SIGNIFICANCE 
Alternative erosion control plans were designed for the 144 farms 
in the sample, and the operators were asked if certain conditions were 
obstacles to the attainment of measures set forth in the plans. When 
affirmative responses were obtained from the operators, their farms 
were sorted Into group 1. When negative responses were obtained, the 
farms were sorted into group 2. Tests were then made to determine 
whether or not the average soil erosion losses for the rfarms in the two 
groups were significantly different. This procedure was followed for 
each hypothetical obstacle under consideration. 
Let X and Y designate the erosion losses for farms In group 1 and 
group 2 respectively. Thus XlJk denotes the erosion loss for the kth 
farm in the jth sampling unit of the ith stratum for farms in group 1. 
It should be noted that since the division of the sample farms into the 
two groups was accomplished on the basis of an observed character-
Istic of these farms, not all sample units or strata are represented in 
both groups. The mean erosion loss per farm for the farms In group 
1 Is estimated by 
x = 2: XIJk , the summation extending over all sample farms 
f, in group I, the total number of such farms be-
ing Indicated by f,. 
v = ~ Yilt, estimates the corresponding quantity for farms 
fo In gronp 2. 
The hypothesis that the mean erosion loss for the two groups is 
the same Is then tested by computing the statistic 
t= .!..:..!. Si_Y 
and comparing it with the tabulated value of students' t distribution 
for the desired probability level with the appropriate degrees of 
freedom. 
Both the numerator and the denominator in the expressions for X 
and Yare observed characteristics of the sampling units, and hence 
both X and Yare ratios of random variables. The variance of the 
difference X - Y is estimated by S'x_y, the root of which appears in 
the denominator of t. The method involves approximating the vari-
ance of the ratio estimates (X· and Y) and then substituting sample 
estimates for the parameters In these approximations. 
Denoting variance by the symbol V and sample estimates by V, 
summations extending over the f, sample farms In group 1. n, Is 
the total number of sampling units containing farms belonging to 
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group 1. The symbols Sx', St', and Sxt denote the within-stratum 
mean squares and cross product obtained from an analysis of co-
variance performed on the n, sampling unit totals for erosion ratings 
and number of farms, for farms in group 1. 
V (Y), the estimated variance of Y, was calculated in an analogous 
manner, and then combined with V(}C) to give SX_y as indicated 
above. 
